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ABSTRACT
College is a time of increased risk for developing psychological distress, poor sleep, and
poor academic motivation. Additionally, many students who need mental health services
fail to engage in treatment due to perceived barriers. As a result, it is important to find
creative ways to reach this group. Research has shown that emotional expression, as well
as engaging in written and verbal expression, can be associated with physical, emotional,
and cognitive benefits. Specifically, years of research indicate that emotional expression
through journaling is highly effective with the college population. Additionally, most
college students own a cell phone, typically spending an average of 8 to 10 hours a day
using them, and one of the most common activities performed is communication via short
message service (SMS), or text messaging. Research also indicates that hand-written and
typed writing formats of expression are comparable. However, it appears that prior
research has not examined the effects of journaling using the modality of SMS among
college students. Thus, the purpose of the present study was to determine whether SMS
text-based journaling would benefit college students’ psychological distress, sleep, and
learning motivation, above and beyond the effects of traditional journaling, and whether
resilience or hardiness would act as control variables in the relationship between the
intervention and the outcome variables. Data were collected from 126 college students
attending a public university in the South. Participants were randomly assigned to four
conditions: a traditional journal entry group, a daily SMS text-based journal entry group,
iii

a bi-weekly SMS text-based journal entry group, and a control condition. Prior to
engaging in the intervention, participants were instructed to complete a baseline survey,
which included informed consent; a demographic questionnaire; and measures of
psychological distress, sleep quality, learning motivation, resilience, and hardiness.
Participants in experimental groups reflected on positive experiences in varying written
modalities, while participants in the control group were informed that they would not
actively participate in the intervention. Participants engaged in one of these interventions
for four weeks. After the four-week intervention, all participants completed a survey
immediately and six weeks later, which included the same baseline measures along with
some questions concerning the specific intervention assigned. The results of a repeated
measures multiple analysis of variance (MANOVA) indicated there were only significant
differences between pre-intervention and post-intervention psychological distress and
learning motivation, with no significant group differences for psychological distress and
significant group differences between the traditional journal group and the bi-weekly
SMS text-based group for learning motivation. Additionally, results of the repeated
measures multiple analysis of covariance (MANCOVA) indicated that participants in the
traditional journaling group scored significantly higher than the bi-weekly SMS textbased journaling group on learning motivation over time when controlling for resilience,
and when controlling for hardiness.
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CHAPTER I
Introduction
College is a time of great freedom and excitement for many adolescents; however,
it is also a time of increased risk for developing issues related to distress. For the first
time in many students’ lives, they gain a great deal of control over making personal
decisions. These decisions include class scheduling, class attendance, extracurricular
activities, socializing, studying, sleep routines, substance use, etc. Students must also deal
with the stressor of living in a new location, meeting new people, and an overall change
in developmental stage. College requires additional independence, initiative, and selfregulation (Bryde & Milburn, 1990) which can be quite demanding and stressful for an
undergraduate (Levitz, Noel, & Saluri, 1985). Research indicates that many college
students experience psychological distress (Geisner, Larimer, & Neighbors, 2004;
Kushner & Sher, 1993; McDermott, Hawkins, Littlefield, & Murray, 1989; Pritchard,
Wilson, & Yamnitz, 2007; Reetz, Barr, & Krylowicz, 2013; Rickinson & Rutherford,
1995; Upcraft & Gardner, 1989), poor sleep (Buboltz et al., 2006; Buboltz et al., 2009;
Lund, Reider, Whiting, & Prichard, 2010; Pilcher & Walters, 1997; Ye, Hutton Johnson,
Keane, Manasia, & Gregas, 2015), and low levels of academic motivation (Brackney &
Karabenick, 1995; Cole, Feild, & Harris, 2004; Colquitt, LePine, & Noe, 2000; Fisher,
1998).
Overall, research indicates that psychotherapy, regardless of format, is beneficial
1
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to both mental and physical health (Mumford, Schlesinger, & Glass, 1983; Smith, Glass,
& Miller, 1980). In fact, the mere act of expression has been shown to account for a
significant amount of the variance in the healing process (Pennebaker, 1997). However,
some researchers have noted that mere disclosure is not enough. There is strong support
that an individual disclosing should also reexperience the emotions tied to the issue in
order to reprocess those emotions and related cognitions, which in turn will result in
behavioral symptom reduction (Nichols & Efran, 1985; Safran & Greenberg, 1987). This
reexperiencing and reprocessing of emotions can be theorized as resulting in the
extinction of heightened emotions regarding the issue (Gewirtz & Davis, 2000; Pavlov,
1927). It is no wonder emotional expression is a common component among the schools
of psychotherapy (Beck, 1976; Ellis, 1962; Perls, 1969; Rogers, 1951). Given this
information, one would assume that verbal expression of emotions would generalize to
the written expression of emotions. Actually, studies comparing written expression to
verbal expression, typically find that the physical, emotional, and cognitive benefits of
the two forms of expression are comparable (Donnelly & Murray, 1991; Esterling,
Antoni, Fletcher, Margulies, & Schneiderman, 1994; Murray, Lamnin, & Carver, 1989).
In fact, numerous studies over the past 30 years have revealed various physical and
mental benefits of written emotional expression (Frattaroli, 2006; Lepore & Smyth, 2002;
Pennebaker, 1990; Smyth, 1998; Smyth & Pennebaker, 2001).
Given the plethora of research indicating the benefits of written emotional
expression and the fact that there are unique mental health risks associated with being a
college student, it seems an important area of future research is to explore interventions
to find an ideal format for reaching this population. For instance, younger generations
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may be more receptive to computer-mediated forms of written expression. In fact,
research indicates that hand-written and typed writing formats of emotional expression
show no difference in participant benefit (Sharp & Hargrove, 2004). Furthermore,
research has indicated that the length of individual writing entries does not correlate with
self-report values of writing, but the length over time that writing takes place is important
(Smyth, 1998).
Approximately 73% of Americans have Internet service in their home, and 18 to
29-year olds make up 86% of social media users (Pew Research Center, 2017). In
addition, 95% of American adults own a cell phone (Pew Research Center, 2017). In fact,
it is expected that by 2020 there will be 4.78 billion mobile phone subscriptions
worldwide (Statista, 2018). Within the population of cell phone users, over two-thirds of
18 to 29-year olds live in households with only a mobile phone (FCC, 2016).
Furthermore, 77% of those cellular devices are smartphones, which are especially
popular for individuals aged 18 to 29 (Pew Research Center, 2017).
One of the most common activities performed on cellular devices is
communication via short message service (SMS), or text messaging. In fact, 71% of
American adults report text messaging at least once per day, resulting in an unbelievable
1.939 trillion messages sent in 2016 (FCC, 2016). Additionally, 99% of Americans open
received text messages, and 90% report reading received messages within three minutes
(Johnson, 2013). Unsurprisingly, research indicates college students spend an average of
8 to 10 hours a day on their cell phones (Roberts, Yaya, & Manolis, 2014). Given the
benefits of written expression, the findings of typed expression and written expression
being comparable, the length of entry being less important than the stretch of writing over
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time, and the accessibility of technology and amount of time college students spend on
their cellular devices, this age group may be more comfortable using electronic devices to
disclose emotional experiences.
Statement of Problem
Many college students experience sleep problems (Buboltz et al., 2006; Buboltz et
al., 2009; Lund et al., 2010; Pilcher & Walters, 1997; Ye et al., 2015) and psychological
distress (Geisner et al., 2004; Kushner & Sher, 1993; McDermott et al., 1989; Pritchard et
al., 2007; Reetz et al., 2013; Rickinson & Rutherford, 1995; Upcraft & Gardner, 1989).
According to Kessler et al. (2007) 75% of mental health conditions begin before the age
of 25. In fact, research indicates that 11.9% of college students suffer from anxiety
disorders (Blanco et al., 2008), 7-9% suffer from depression (Blanco et al., 2008;
Eisenberg, Hunt, & Speer, 2013), 3.2% meet criteria for bipolar disorder (Blanco et al.,
2008), 9.5% screen positive for an eating disorder (Eisenberg, Nicklett, Roeder, & Kirz,
2011), and 2-8% of college students have ADHD (DuPaul, Weyandt, O'Dell, & Varejao,
2009). Additionally, the American College Health Association (ACHA, 2014) notes that
in 2013, 30% of college students reported having difficulty functioning due to feeling so
down. Unsurprisingly, psychological distress has been linked to lack of learning
motivation in college students (Brackney & Karabenick, 1995; Cole et al., 2004; Colquitt
et al., 2000; Fisher, 1998).
Given this information, it is unfortunate that research indicates many college
students who need services are not engaged in mental health treatment. In addition to a
general lack of services among college students, Blanco, Okuda, Wright, et al. (2008)
reported only 20% of college students diagnosed with anxiety disorders receive
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treatment. Shockingly, Eisenberg, Golberstein, and Gollust’s (2007) survey indicated that
less than 50% of college students who screened positive for major depression or anxiety
disorders received treatment during the previous year. In addition to college students
experiencing psychological distress that is going untreated, 46.8% of college students
reported experiencing traumatic or very difficult to handle experiences within the
academic setting during the last year (ACHA-NCHA, 2017), further indicating that
academia can be extremely stressful, and as a result, many college students could benefit
from services.
The American College Health Association-National College Health Assessment’s
2017 assessment of 31,463 college students indicated that only 41.5% of college students
have ever received mental health services, while only 19.5% have ever received
counseling services from their current college counseling center (ACHA-NCHA, 2017).
Inconsistently, many college campuses report high numbers of students seeking services.
In fact, the 2013 Association for University and College Counseling Center Directors
(AUCCCD) Survey reported that 45.2-48.7% of students attended college counseling
centers for mental health concerns between the years 2010 to 2013. Furthermore, 32% of
college counseling centers report having a waiting list at some point during the school
year (AUCCCD, 2013). This information indicates that college students fluctuate from
failing to seek mental health services to not being able to due to overpopulation and
unavailability.
Given the statistics concerning low therapy attendance rates among college
students, many studies have explored possible barriers to treatment. Overall, barriers to
treatment for college students include lack of time, lack of emotional openness, lack of
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awareness of services, lack of perceived need for help, skepticism about the effectiveness
of treatment, financial constraints, mental health stigma, discomfort, mistrust, and
privacy concerns (Blacklock, Benson, Johnson, & Bloomberg, 2003; Eisenberg et al.,
2007; Givens & Tjia, 2002; Hunt & Eisenberg, 2010; Komiya, Good, & Sherrod, 2000;
Megivern, Pellerito, & Mowbray, 2003; Mowbray et al., 2006). It is imperative that
researchers continue to explore college students’ barriers to treatment in order to further
parse out how to aid this population which is clearly in need of services.
As noted, a plethora of research indicates high levels of psychological distress
(Geisner et al., 2004; Kushner & Sher, 1993; McDermott et al., 1989; Pritchard et al.,
2007; Reetz et al., 2013; Rickinson & Rutherford, 1995; Upcraft & Gardner, 1989), poor
sleep (Buboltz et al., 2006; Buboltz et al., 2009; Lund et al., 2010; Pilcher & Walters,
1997; Ye et al., 2015), and links with academic motivation (Brackney & Karabenick,
1995; Cole et al., 2004; Colquitt et al., 2000; Fisher, 1998), as well there are numerous
perceived barriers to treatment (Blacklock et al., 2003; Eisenberg et al., 2007; Givens &
Tjia, 2002; Hunt & Eisenberg, 2010; Komiya et al., 2000; Megivern et al., 2003;
Mowbray et al., 2006) and lack of received treatment among college students (ACHANCHA, 2017; Blanco et al., 2008; Eisenberg et al., 2007). On the other hand, research
indicates emotional expression through journaling is highly effective with this population
(Frattaroli, 2006; Lepore & Smyth, 2002; Murray et al., 1989; Smyth, 1998). Thus,
interventions aimed at combating college student’s perceived barriers to treatment, and as
a result, increasing treatment levels is very much needed.
Justification
Psychological distress has become a common occurrence in modern society.
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Unfortunately, college students are caught in the middle of experiencing the
psychological stressors of adolescence simultaneously with the psychological stressors of
emerging adulthood, such as new-found freedom and responsibility, and an extended
search for identity.
Emotional expression is one well-documented way to decrease psychological
illness through the process of cognitive reprocessing. Specifically, the format of written
expression can be beneficial for many college-aged individuals receiving counseling
services. Written expression is easy, cheap, and effective. Furthermore, this form of
intervention is far reaching and can be implemented anywhere and at any time of the day.
This would be a good intervention for individuals failing to access needed treatment, as it
is a cost-effective alternative modality of treatment which includes few barriers.
In addition to experiencing psychological and physical issues, many college
students neglect their health by failing to address psychological and physical issues as
they occur. Oftentimes important life aspects such as self-care, sleep, and learning
motivation are neglected. In addition, many college students who could benefit from
psychological services fail to seek treatment (ACHA-NCHA, 2017; Blanco et al., 2008;
Eisenberg et al., 2007). There are a number of reasons college students fail to seek help
such as experiencing stigmatization, lack of motivation, apprehension, or even lack of
knowledge concerning services. Furthermore, looking at any college campus bulletin
board one can clearly see college students are busy. They may desire services but are
unable to seek them due to scheduling conflicts, class loads, sports involvement, and
jobs. In addition, college counseling centers are typically closed during holiday breaks
and this may result in irregular treatment, which in turn, may be associated with negative

8
outcomes (e.g., set-backs, relapse, feelings of abandonment). As a result, it is important
to find creative ways to reach this group.
Because the average college student lives a fast-paced life, it may be difficult for
someone in this population to take the time to sit and write. College students do,
however, stop to text message. Many college students carry their cell phone with them
everywhere they go and are very attached to the devices. As a result, this may be an
optimal route of intervention. By implementing SMS text-based written expression
interventions among college populations, a new door may open for reaching many
students who would otherwise miss out on treatment. Text messaging is cost-effective,
instant, and convenient. In fact, even people who may not have access to expensive
technology can benefit from this service. Moreover, text message intervention is not
meant to be a stand-alone treatment. Written expression via text messaging may be a
useful way for college students to improve their mental health when they cannot see a
therapist, but also written expression is better than no treatment at all.

CHAPTER II
Review of the Literature
College can be both thrilling and exciting, a step towards future goals. College
promises new experiences and a new environment, it can be viewed as a fresh beginning.
This is a time of new-found freedom, and often adolescents have more choices and
options than ever before. With this freedom comes responsibility and independence
(Bryde & Milburn, 1990) which can be quite demanding and stressful (Levitz et al.,
1985). As such, college is a time of increased distress and risk for developing issues.
Psychological Distress
Often, psychological distress is operationalized using the General Health
Questionnaire (GHQ; Goldberg & Williams, 1988). There are four components of
distress: anxiety and insomnia, severe depression, social dysfunction, and somatic
symptoms, which are clearly defined by the questionnaire.
Psychological Distress in College Students
Pritchard et al. (2007) suggest that undergraduate students, specifically freshman,
experience significant stress during their transition to college comparable to that of law
students and medical students. In fact, research indicates that roughly 25% of college
freshman do not return to the same school the following year, with half of these student
leaving school within the first six weeks (Upcraft & Gardner, 1989). More recently, the
U.S. Department of Education reported that 19% of first-time,
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full-time degree-seeking students in fall 2015 did not return the following fall.
Additionally, at the least selective institutions retention rate was found to be even lower
with 38% of first-year students failing to return the following year (USDE, 2017).
Furthermore, most students who choose to leave during the first six weeks of their
freshman year attribute their decision to psychological distress (Rickinson & Rutherford,
1995). Additionally, Tobey (1997) reports that students who have anxiety are more likely
than their less-anxious peers to drop out of school. Unfortunately, research indicates a
significant increase in the reported stress levels of college students over the past few
decades (Sax, 1997). Pritchard et al. (2007) suggest that the college experience may cause
physical and psychological distress. These researchers conducted a longitudinal study
analyzing data from a small sample of undergraduate students and found that health
problems and negative moods (i.e., anxiety, tension, depression, anger, confusion,
fatigue, and lack of vigor) increased during the first year of college (Pritchard et al.,
2007).
Research indicates high rates of psychological distress among college students.
Specifically, college students tend to report high rates of depression and anxiety
(Eisenberg et al., 2007; Kushner & Sher, 1993; McDermott et al., 1989). Eisenberg et al.,
(2007) conducted a large study (N = 2,843) exploring prevalence rates of depression,
anxiety, and suicidality among undergraduate and graduate students. These researchers
found that 13.8% of undergraduate students and 11.3% of graduate students screened
positive for a depressive disorder, 4.2% of undergraduate students and 3.8% of graduate
students screened positive for an anxiety disorder, and 2.5% of undergraduate students
and 1.6% of graduate students reported experiencing suicidal thoughts in the previous 4
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weeks. It is important to note that many anxiety disorders have high comorbidity rates
with depressive disorders as well (APA, 2013).
The 2016 Association for University College Counseling Center Directors
(AUCCCD) Survey indicated that approximately 50% of the college students who
present to college counseling centers present with elevated depressive symptoms and
41.23% with anxiety symptoms (Reetz, Bershad, LeViness, & Whitlock, 2016).
Furthermore, 52% of college students attending college counseling centers have severe
psychological problems (Reetz et al., 2016). In addition, research indicates that college
females, in particular, report even higher rates of psychological distress symptoms
(Geisner et al., 2004).
Shockingly, the 2015 National Survey of College Counseling Centers (NSCCC)
analyzed data concerning 286,700 college students seeking treatment from college
counseling centers and found that 94% of directors report increases in severe
psychopathology over the previous 5 years (Gallagher, 2015). Specifically, college
counseling centers have seen an 89% increase in college students with anxiety disorders,
a 69% increase in crises requiring immediate response, a 60% increase in college students
with psychiatric medication issues, and a 58% increase in college students with clinical
depression (Gallagher, 2015). Additionally, in 2016 college counseling center staff
members reported an overall increase in the severity of student mental health concerns
and related behaviors by 57.1% (Reetz et al., 2016). It is quite clear that college students
are in need of mental health services.
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Sleep
Research indicates sleep is both universal and necessary for survival
(Hirshkowitz, Moore, & Minhoto, 1997). For instance, sleep is the body’s process of
restoration (Shapiro & Flanigan, 1993). As previously noted, with the transition to
college, many students are faced with new responsibilities, which is also associated with
autonomy and an influx of choices. Such decisions often include class scheduling,
determining bed and wake-times, and other sleep habits (e.g., napping, caffeine
consumption, bed comfort, bed use, and activity before bedtime).
Research indicates sleep consists of four stages, to include: stage 1, stage 2, stage
3, and rapid eye movement (REM) sleep. These stages occur in cycles that start and
restart throughout each sleep episode. Stage 1 is brief, lasting up to 7 minutes, and it is
during this stage that an individual awakens more easily and sometimes recalls disjointed
visual images (American Sleep Association, n.d.). Stage 2 makes up about 45-55% of a
total sleep episode, lasting approximately 10 to 25 minutes in the initial cycle of a sleep
episode and increasing in length of time with each subsequent cycle (Colten & Altevogt,
2006). Like stage 1, this stage is also light (Sleep.org, n.d.). Stage 3 represents the start of
deep sleep, which lasts roughly 20 to 40 minutes and comprises about 13-23% of the total
sleep episode (Colten & Altevogt, 2006). This stage is when the body performs reparative
processes that include muscle and tissue healing, immune system enhancement, energy
storage for the next day’s performance, and overall growth and development. Unlike the
other stages, during this stage, it is difficult to awaken an individual (Sleep.org, n.d.).
The final stage of sleep is REM (rapid eye movement). This stage occurs
approximately 90 minutes into a sleep episode, and with each cycle lasts up to an hour.
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Interestingly, it is during this stage that individuals may experience dreams (Sleep.org,
n.d.). Overall, this stage involves a loss of voluntary muscle tone, and only the muscles
involved in automatic functions are operational (heart rate, breathing, digestion, etc.;
Hirshkowitz et al., 1997). In fact, during this stage an individual’s breathing changes to
become more rapid, shallow, and irregular (ASA, n.d.). This stage is important for
learning and memory as the mind works to reinforce information gleaned from what the
individual has experienced (Smith & Lapp, 1991). As a result, REM sleep deprivation
can impair the process of learning new information when awake (Wood, Bootzin,
Kihlstrom, & Schacter, 1992). The average adult cycles through five to six REM cycles
per night (Sleep.org, n.d.), and the most REM sleep occurs during the last two hours of a
sleep episode. These last two hours are also the most important for the consolidation and
reinforcement of memories (De Koninck, Lorrain, Christ, Proulx, & Coulombe, 1989).
Sleep Length and Quality
The National Sleep Foundation (NSF, 2015) suggests the average young adult
(18-25 years) obtain between 7 and 9 hours of sleep per night and the average adult (2664 years) receive 7 to 9 hours of sleep per night. In 2013, the National Sleep Foundation
conducted the International Bedroom Study, gathering data from 1,500 adult participants
residing in various countries. Data indicated that American adults report sleeping an
average of 6.5 hours per weeknight but recognized that they perform optimally after an
average of 7 hours and 13 minutes of sleep per weeknight (NSF, 2013). Interestingly,
these same participants reported sleeping on average 7 hours and 22 minutes on
weekends, while 26% reported sleeping less than 7 hours on weekends (NSF, 2013).
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The National Sleep Foundation defines sleep quality as an individual’s perceived
satisfaction with their sleep experience (NSF, 2016). This experience includes sleep
initiation (falling asleep), sleep quantity (length of sleep), sleep maintenance (sleeping
through the night or waking frequently), and a feeling of refreshment upon awakening
(NSF, 2016). Roughly half of Americans indicate experiencing good quality sleep only a
few nights per week, rarely, or never (NSF, 2013). Furthermore, of American adults who
believe they do not get good enough sleep, roughly half report that this has had a negative
impact on their work productivity or intimate relationships, and over three-fourths report
this has negatively impacted their social life or leisure activities, family life and homerelated responsibilities, mood, and physical health (NSF, 2013). Surprisingly, research
suggests that only 4% of American adults wake up feeling refreshed in the morning
(NSF, 2013). This is worrying information as sleep length and quality are very important
in terms of both physical and mental health.
Sleep and Health
Sleep is a basic human need that supports physical health. For instance, good
sleep quality is related to a stronger immune system (Division of Sleep Medicine, DSM;
2007; Irwin et al., 1996). Additionally, individuals who report fatigue also report a lack
of physical activity (DSM, 2007). The Harvard Medical School’s Division of Sleep
Medicine (2007) also found that individuals who reported sleeping less than the
minimum recommended hours per night reported higher than average body mass index
(BMI; i.e., measure of one’s body fat based on his or her weight in relation to height).
Conversely, individuals who reported sleeping eight hours had the lowest overall BMI.
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Research also indicates that sleep is related to mental health. For instance, the
DSM (2007) found that a single night of sleep difficulty was attributed to increased
feelings of irritability and moodiness the following day. Furthermore, chronic sleep
difficulty can be related to more serious issues such as depression and anxiety (DSM,
2007). In fact, Harvard Health (2009) reports sleep difficulties increase an individual’s
risk for developing depression, with approximately 65 to 90% of individuals suffering
from major depression also suffering from sleep difficulties. Additionally, sleep
difficulties may increase an individual’s risk for developing anxiety disorders. In fact,
these researchers found a significant relationship between individuals diagnosed with
generalized anxiety disorder (GAD) and sleep difficulties, with more than half of GAD
patients also reporting sleep difficulties (Harvard Health, 2009).
Sleep and College Students
Sleep is very important for restoration. Shapiro and Flanigan (1993) observed that
psychological, rather than physiological, deficits are more typical following sleep
deprivation. Restorative sleep is especially important for college students. In fact,
research indicates a significantly positive correlation between cognitive functioning and
sleep quality, sleep length, and REM sleep, such that poor sleep functions are related to
poorer cognitive functioning (Buboltz et al., 2006). For instance, Pilcher and Walters
(1997) found that when compared to college students who had not been sleep deprived,
college students who had stayed up for 24 hours (sleep deprived) performed worse than
non-sleep deprived individuals on a cognitive task that measured critical thinking skills.
We can see how important sleep is, unfortunately, college students are not getting
the recommended amount of sleep. For example, Lund et al. (2010) surveyed college
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students and found that approximately 25% of participants reported sleeping less than 6.5
hours per night. Additionally, roughly 29% of participants reported sleeping eight or
more hours per night, which is the average amount of sleep most adults require (i.e., 7-9
hours). In other words, these researchers found that a little over half of their sample
engaged in sleep length that is less than recommended. On top of sleeping outside the
recommended number of hours, research also indicates that college students engage in
irregular sleeping habits, such as going to sleep later and rising later on weekends than on
weekdays (Buboltz et al., 2009; Lund et al., 2010). In fact, Buboltz et al. (2009) found
that college students, on average, sleep one hour longer on weekends than on weekdays.
While Lund et al. (2010) found that underclassmen and male college students are more
likely than upperclassmen and females to engage in these practices. Unfortunately, poor
sleep quantity can negatively impact college student’s learning abilities, academic
performance, and driving abilities (Hershner & Chervin, 2014), as well as increase
symptoms of depression (Brooks, Girgenti, & Mills, 2009).
In addition to irregular sleep schedules and poor sleep length, college students
also nap throughout the day. In fact, Ye et al. (2015) surveyed college students and found
that approximately 43% of students reported napping during the previous week, typically
between the hours of noon and 6 PM. Research indicates that napping to compensate for
sleep loss is associated with negative sleep quality the following night (Ye et al., 2015).
For example, college students who nap later (i.e., between the hours of 6 PM and 9 PM)
also reported sleeping fewer hours during the week and reported a higher frequency of
arriving to class late the following day than those who did not nap (Ye et al., 2015).
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Studies have found that college students are at risk for poor sleep quality. In fact,
research indicates poor sleep quantity is significantly associated with poor sleep quality
(Lund et al., 2010). Lund et al. (2010) surveyed college students and found that 38%
reported experiencing poor sleep quality. Particular barriers to sleep quality reported by
college students include sleep time restriction, long sleep latencies, noise, stress, low
enthusiasm, and co-sleeping arrangements (Lund et al., 2010). Buboltz et al. (2009) also
explored barriers to college students’ sleep quality and found that a significant portion of
their sample required more than 30 minutes to fall asleep, woke throughout the night
most nights, woke too early numerous nights a week, experienced disrupted sleep
multiple nights a week, and used medications to aid sleep on a weekly basis.
Additionally, college student reporting poor sleep quality have significantly higher levels
of negative moods (i.e., confusion, depression, fatigue, anger, and tension) (Lund et al.,
2010) and lower levels of academic performance (Gilbert & Weaver, 2010). Lund et al.
(2010) found that the most significant predictor of poor sleep quality was stress. Because
the available evidence suggests college students often experience less than adequate sleep
length and quality, which can lead to negative effects, variables related to and
interventions that may alleviate this significant issue should be studied.
Learning Motivation
As noted, research indicates that poor sleep quantity is associated with poor sleep
quality among college student (Lund et al., 2010), which in turn is associated with poor
academic performance (Gilbert & Weaver, 2010). Motivation is being moved to do
something (Ryan & Deci, 2000). It is related to performance, curiosity, persistence, and
learning (Deci & Ryan, 1985). Learning motivation, in particular, involves the
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willingness to attend and learn material (Noe, 1986). It is important to distinguish
motivation and academic ability. An individual’s ability accounts for what he or she is
capable of learning, while motivation accounts for an individual’s decision-making,
which in turn determines that individual’s level of focus and effort that they will apply to
a learning endeavor (Noe, Wilk, Mullen, & Wanek, 2014). Many researchers measure
motivation to learn using the approach of self-efficacy. Measures of self-efficacy focus
on an individual’s subjective perceptions of their ability to perform a task and predict
academic performance (Mathieu & Martineau, 1997).
Research indicates that GPA and self-efficacy are positively related to academic
performance in college students (Strage & Brandt, 1999). Additionally, self-efficacy and
intrinsic motivation have been found to predict academic performance in college students
(Turner, Chandler, & Heffer, 2009). Intrinsic motivation is “the act of doing an activity
for itself, and the pleasure and satisfaction derived from participation (Vallerand et al.,
1992).” An experimental study conducted on high school and college students by
Vansteenkiste, Simons, Lens, Sheldon, and Deci (2004) found that those with intrinsic
learning goals had more academic success and better test performance than students with
extrinsic learning goal.
Research indicates a significant, positive relationship between learning motivation
and learning (e.g., Colquitt & Simmering, 1998; Colquitt et al., 2000; Mathieu,
Tannenbaum, & Salas, 1992; Noe & Schmitt, 1986). Colquitt et al. (2000) conducted a
meta-analysis to explore learning motivation using 106 research studies. These
researchers found that dispositional, attitudinal, and situational characteristics all
significantly predict learning motivation. Specifically, the dispositional variable of
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anxiety was strongly negatively correlated with learning motivation, declarative
knowledge, skill acquisition, and reactions to training (Colquitt et al., 2000). As such, it is
not surprising Fisher’s (1998) survey of members of the American Society of Training
and Development found that 80% of respondents reported having greater than normal
anxiety prior to training, and 90% reported believing that their anxiety interfered with
their ability to learn. In addition, Cole et al. (2004) found that depression was also
significantly negatively related to learning motivation. Further, Brackney and Karabenick
(1995) found depression to be negatively related to time management and effort level.
Given that physical stress (Gilbert & Weaver, 2010) and psychological distress both
undermine learning motivation (Brackney & Karabenick, 1995; Cole et al., 2004; Fisher,
1998) among college students, it is important to further flesh out these relationships, as
well as interventions that may decrease dysfunction, in order to increase learning
motivation in this population.
Emotional Expression
Countless studies have reinforced the finding that psychotherapy is beneficial to
both mental and physical health (for a review, see Smith & Glass, 1977; Smith et al.,
1980). Virtually all forms of psychotherapy, from psychoanalysis to cognitive behavioral
therapy, result in patient improvement (Ahn & Wampold, 2001; Mumford et al., 1983;
Smith et al., 1980; Wampold, 2015). A common factor that is foundational in most all
forms of therapy involves the process of a patient acknowledging the existence of a
problem, discussing and labeling the problem, and discussing the problem’s causes and
consequences (Pennebaker, 1997). In other words, it is expected that when a patient
enters a therapeutic relationship he or she will indicate an issue to be discussed, with the
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goal of therapy being symptom reduction (Mumford et al., 1983; Smith et al., 1980).
The origins of psychotherapy can be traced to the simple act of disclosing difficult
experiences to another. Emotional expression is the act of disclosing an emotional
experience and is an important mechanism of change within the therapeutic relationship
(Pennebaker & Smyth, 2016). Pennebaker (1997) reports that a significant amount of the
variance in the healing process is accounted for by the mere act of disclosure.
Interestingly, emotional disclosure is a common component among the schools of
psychotherapy (Beck, 1976; Ellis, 1962; Perls, 1969; Rogers, 1951). However, Murray
and Segal (1994) note that discussing issues in and of itself is not sufficient for change. It
has been hypothesized that in addition to disclosing information, one must reexperience
the emotions regarding the issue in order to modify related cognitions, which in turn will
lead to behavioral symptom reduction (Nichols & Efran, 1985; Safran & Greenberg,
1987). One can also conceptualize this reexperiencing of emotions as a form of extinction
of emotional aspects regarding the issue (Gewirtz & Davis, 2000; Pavlov, 1927;
Pennebaker, 1997).
Given the fact that emotional expression to a therapist is an integral component in
the process of psychotherapy (Smith et al., 1980; Wampold, 2015), it seems likely that
this concept would also apply to the written expression of emotions. In fact, numerous
studies over the past 30 years have revealed plentiful benefits due to written emotional
disclosure involving physical health, mental health, and academic performance
(Frattaroli, 2006; Lepore & Smyth, 2002; Pennebaker, 1990; Smyth, 1998; Smyth &
Pennebaker, 2001). Furthermore, studies comparing written disclosure to verbal
disclosure typically find that the physical, emotional, and cognitive benefits of the two

21
forms of expression are comparable (Donnelly & Murray, 1991; Esterling et al., 1994;
Murray et al., 1989).
Inhibition Model of Psychosomatics
One theory that may explain the benefits of emotional disclosure concerns
inhibition and expression. In fact, initial studies exploring the benefits of written
expression utilized this theory as a basis, with the assumption that an individual’s failure
to disclose important experiences is a form of inhibition (Pennebaker, 1989). The theory
posits that the act of inhibition can result in chronic low-level stress on the autonomic and
central nervous system. This long-term stress may, in turn, trigger or intensify
psychosomatic symptoms. Given this information, the theory suggests that disclosing
experiences tied to psychological issues should reduce the stress caused by inhibition
(Pennebaker, 1989).
Research exploring this theory suggests that inhibition may result in long-term
compromised health. Interestingly, individuals who are labeled by others as inhibited or
shy exhibit more health problems than those who are considered less shy or inhibited
(e.g., Kagan, Reznick, & Snidman, 1988). Furthermore, research indicates that
individuals who conceal their gay status (Cole, Kemeny, Taylor, & Visscher, 1996) and
those who conceal traumatic past experiences (Pennebaker, 1993a) also exhibit more
health problems.
While research indicates the adverse effects of inhibiting negative experiences,
there is little research concerning the other half of the equation, the catharsis an
individual may attain from finally letting go of inhibition (Pennebaker, 1997). For
instance, Greenberg and Stone’s (1992) findings indicated that individuals writing about
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inhibited traumas and individuals writing about previously disclosed traumas benefit
comparably. Furthermore, during written disclosure experiments pre-and post-self-report
measures of inhibition have not consistently correlated with health changes (Pennebaker,
1997).
Research indicates that written expression of a trauma does more for an individual
than just reduce inhibition and related issues. Krantz and Pennebaker (1996) randomly
assigned college students to either a kinesthetic (body movement) expression of trauma
group, a group consisting of kinesthetic expression followed by written expression, or a
control group consisting of 3 days of exercise for 10 minutes per day. Results indicated
that compared to participants in the control group, participants in the two expressions
through body movement groups reported feeling happier and emotionally healthier during
the months following the study. Furthermore, in addition to the aforementioned benefits,
physical health and grade point average (GPA) significantly improved for participants in
the movement-plus-writing group (Krantz & Pennebaker, 1996).
Writing about Distress
Pennebaker and Beall (1986) developed a theory of emotional inhibition and
confrontation which concerns the written expression of trauma. Pennebaker (1993a) has
found that individuals experienced significant improvements in physical health after
writing or talking about experiences that were personal and upsetting in nature.
Furthermore, analyses of participants’ transcripts indicated that those whose health
improved were more likely to use more negative emotion words than positive emotion
words. Pennebaker (1993a) also found that beyond the benefit of talking about upsetting
experiences, participants who wrote about experiences had the benefit of the increased
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use of insight and cognitive words over several days of writing, which in turn was linked
to health improvement. In other words, therapeutic writing results when an individual is
able to construct a clear story while also expressing negative emotions.
Pennebaker (1997) notes that the standard procedures of his writing technique
involve randomly assigning participants to one of two or more groups. Participants in all
groups are assigned to write about specific topics for 3 to 5 days in a row, for a total of 15
to 30 minutes per day. Typically, participants write in a laboratory and are given no
feedback after each session. Participants assigned to the control conditions are assigned
to write about trivial topics while participants in experimental groups are asked to discuss
more serious topics. An example of an instruction for an experimental group is as
follows:
“For the next 3 days, I would like for you to write about your very deepest
thoughts and feeling about an extremely important emotional issue that has
affected you and your life. In your writing, I'd like you to really let go and explore
your very deepest emotions and thoughts. You might tie your topic to your
relationships with others, including parents, lovers, friends, or relatives; to your
past, your present, or your future; or to who you have been, who you would like
to be, or who you are now. You may write about the same general issues or
experiences on all days of writing or on different topics each day. All of your
writing will be completely confidential. Don't worry about spelling, sentence
structure, or grammar. The only rule is that once you begin writing, continue to do
so until your time is up (Pennebaker, 1997, p. 162).”
Pennebaker (1997) reports that this prompt typically results in a powerful range and
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depth of disclosure regarding traumatic experiences regardless of age, sex,
socioeconomic status, education level, or ethnicity. “If nothing else, the paradigm
demonstrates that when individuals are given the opportunity to disclose deeply personal
aspects of their lives, they readily do so (Pennebaker, 1997, p. 162).” It is important to
note that a large proportion of participants report crying or being deeply upset by the
writing experience. However, most of these individuals also report that the writing
experience was valuable and meaningful.
Findings indicate that writing about traumatic experiences may work by
decreasing inhibition (i.e., decreasing stress caused by not disclosing) and facilitating the
making of meaning regarding the trauma (i.e., integrating trauma into the person’s
already existing meaning schema) (Pennebaker, 1997; Pennebaker, Colder, & Sharp,
1990). Research indicates that writing about trauma may also result in the processing of
emotion, mirroring the effects of psychotherapy (Murray & Segal, 1994), the connection
between memories and distress deteriorating (Bootzin, 1997), give writers a sense of
meaning (Park & Blumberg, 2002), and a sense of control over their emotions
(Greenberg, Wortman, & Stone, 1996). Taken together, research suggests writing about
distressing memories helps an individual to process emotions, but what remains unclear
is whether similar benefits are associated with writing about non-trauma-based stressful
events using various modalities, such as text messaging.
Language and Disclosure
Translating experiences into language may be a requirement for health benefits.
Pennebaker (1993b) was interested in analyzing the language used by individuals writing
about emotional topics. He began this thread of research by finding a way to predict
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which participants may benefit the most from writing by having numerous raters
independently analyze the overall content of participants’ written disclosures and
comparing this data with participants’ outcome data. Participants who benefited the most
from written disclosure had writing styles that were rated to be more intelligent,
thoughtful, and emotional (Pennebaker, 1993b). Unfortunately, this study failed to show
high inter-rater reliability. As a result, Pennebaker chose to develop a computerized textanalysis system.
The Linguistic Inquiry and Word Count (LIWC) was developed to systematically
analyze text essays. Findings suggest that three factors concerning linguistics can reliably
predict improved physical health. The first factor is that the more positive emotion words
an individual uses the more positive health. The second factor indicates that individuals
who use very high and very low levels of negative emotion words report poorer health.
Lastly, the third and most important linguistic factor found was that as individuals’ use of
causal and insight words increases, health is significantly likely to improve as well
(Pennebaker, Mayne, & Francis, 1997). Also, individuals who gain benefit from written
disclosure typically start an intervention by writing in a disorganized manner and
gradually progress to writing coherent stories (Pennebaker, 1997).
Benefits of Written Disclosure
Many studies show the numerous benefits of emotional disclosure. In fact, Smyth
(1998) reports writing increases reported physical health (d = .42). Additionally, a few
studies found that the immune system benefits from disclosure. Pennebaker, KiecoltGlaser, and Glaser (1988) measured the benefits of emotional disclosure on immune
functioning. Researchers collected data from fifty healthy college students. Students were
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assigned to write about traumatic experiences or to write about superficial material for
four days in a row. The researchers then stimulated white blood cells with a substance
that induces cell division. By stimulating cell division and looking at the number of
health center visits, they were able to provide a global measure of immune functioning.
Results indicated that students in the trauma disclosure group had significant
improvements in immune functioning compared to students in the superficial disclosure
group. These findings are similar to Pennebaker and Beall’s (1986) study indicating that
compared to a control group, participants in an emotional disclosure group had
significantly less physician visits, as well as research indicating a significant decrease in
physician visits lasting 2 months after writing (Cameron & Nicholls, 1996; Greenberg et
al., 1996; Greenberg & Stone, 1992; Krantz & Pennebaker, 1996; Pennebaker & Francis,
1996; Richards, Pennebaker, & Beal, 1995), 6 months after writing (Francis &
Pennebaker, 1992); Pennebaker et al., 1990), and 1.4 years after writing (Pennebaker,
Barger, & Tiebout, 1989).
Esterling et al. (1994) also studied emotional disclosure and immune functioning.
These researchers hypothesized that compared to healthy college students in a vocal
emotional disclosure group, healthy college students in a written expression group would
have more antibodies to the Epstein-Barr virus (an indicator of reduced immune
function). Three groups were compared: written disclosure, vocal disclosure, and a
control-writing group. After writing twenty minutes a week for three weeks, participants
in the written expression group gave a blood sample. Results indicated that compared to
participants in the written disclosure group, participants in the vocal disclosure group
who disclosed a traumatic situation had lower levels of the Epstein-Barr virus’s antibody
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titers. However, compared to the written control group, blood samples from the written
disclosure group indicated significant reductions in the antibody titers. Thus, both vocal
and written forms of disclosure were effective in improving immune system response,
with vocal disclosure the more effective (Esterling et al., 1994). Similar results were
found by Lutgendorf, Antoni, Kumar, and Schneiderman (1994). Their findings indicate
that utilizing confrontation by means of emotional disclosure as a coping strategy may
result in improvements in immune functioning for individuals dealing with significant
stressors.
Research has also suggested that written expression affects long-term immune and
other serum measures, including Blastogenesis (d = .42; Pennebaker et al., 1988),
Hepatitis B antibody levels (d = .61; Petrie, Booth, Pennebaker, Davison, & Thomas,
1995), natural killer cell activity (Christensen et al., 1996), CD-4 (t-lymphocyte) levels
(Booth, Petrie, & Pennebaker, 1997), and liver enzyme levels (d = .34; Francis &
Pennebaker, 1992). Individuals who engage in written expression also see immediate
changes in autonomic and muscular activity to include corrugator activity (Pennebaker,
Hughes, & O'Heeron, 1987), skin conductance, and heart rate (Dominguez, 1995;
Hughes, Uhlmann, & Pennebaker, 1994; Pennebaker et al., 1987; Petrie et al., 1995).
In addition to physiological benefits, individuals who engage in written disclosure
see improvements in grade point average (GPA; Cameron & Nicholls, 1996; Krantz &
Pennebaker, 1996; Pennebaker et al., 1990; Pennebaker & Francis, 1996). Improvements
have also been noted regarding reemployment following the loss of a job (Spera,
Buhrfeind, & Pennebaker, 1994) and decreases in work absenteeism (Francis &
Pennebaker, 1992). Individuals also benefit from decreased physical symptoms (d = .26;
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Greenberg & Stone, 1992; Pennebaker & Beall, 1986; Richards et al., 1995), decreased
levels of distress, negative affect, and depression (Greenberg et al., 1996; Greenberg &
Stone, 1992; Murray & Segal, 1994; Spera et al., 1994), and increased psychological
well-being (d = .66; Smyth, 1998). Lastly, research indicates that individuals who engage
in written disclosure concerning bereavement may see benefits concerning the grieving
process (Lichtenthal & Cruess, 2010).
Specifics of Written Expression
Smyth’s (1998) meta-analysis reached conclusions regarding procedures of
written expression. With regard to length of days writing, studies have ranged from
having participants write for 1 to 5 days, typically for 15 to 30 minutes at a time. These
writing sessions have ranged from consecutive days to over the course of weeks. Overall,
Smyth (1998) found that number of writing sessions and length of writing sessions were
not related. Additionally, stronger effects occurred the longer the period of time over
which the writing sessions were spaced (e.g., d (b = .76, p < .02). Smyth (1998) suggests
that their findings may indicate that writing one entry per week over the course of a
month may be more effective than writing four entries over the course of a single week.
Additionally, Sharp and Hargrove (2004) found that length of entry, or word count is
unrelated to outcomes. Meaning, benefit may not be the result of the length of entry or
amount of time spent writing each session, but a result of the writing processes over time.
Research concerning written expression typically involves an individual
disclosing emotional material to be turned in anonymously to a researcher. Furthermore,
participants are usually assured that personal information will not be linked to the written
piece. However, participants still assume that someone will be reading these works. In
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other words, the participant, on some level, believes that he or she is writing for an
audience. In other words, the individual is still engaging in emotional disclosure to
another individual, like psychotherapy, just in another format. To control for this social
aspect, Czajka (1987) had participants either write on paper that would be turned in to an
experimenter or write on a “magic pad” which erased written information when a plastic
cover was lifted. This study aimed to explore and compare the effects of written
expression for an audience and written expression for the self only. Czajka wanted to
replicate previous studies by controlling the social aspect of written exposure. Findings
indicated no autonomic or self-report differences. In summary, the benefits of disclosure
may not be contingent upon sharing experiences with an audience.
Research exploring personality differences that may affect the benefits one attains
through written expression have shown no consistent personality or individual difference
measures distinguishing those who do and do not benefit. The most common variables
that have been found not to relate to benefit outcome include gender, age, anxiety
symptoms, and inhibition or constraint (Pennebaker, 1997). With regard to educational
differences affecting written expression, individuals typically benefit at a comparable
rate. For instance, research indicates that individuals ranging in education from senior
professionals with advanced degrees to maximum-security prisoners with sixth-grade
educations benefit similarly (Richards et al., 1995; Spera et al., 1994). Furthermore,
research indicates no differences in degree of benefit among college related to the
ethnicity or native language of the writer (Dominguez, 1995; Petrie et al., 1995; Rime,
1995). Research may indicate that some personality traits do not influence the effects of
journaling interventions, however, many traits have yet to be explored. For example, at
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present, it is unclear whether positive personality characteristics such as resiliency and
hardiness influence the effectiveness of journaling interventions. As such, it is important
to study personality traits that may affect the relationship between journaling and
outcomes in order to better parse out these interactions.
College Students and Technology
The Pew Research Center (2016) has been tracking Internet and technology use
via online surveys for more than 15 years. Their 2016 survey indicates that approximately
eight out of ten adults living in the United States owns a desktop or laptop computer, and
73% of Americans have broadband service in their homes. Interestingly, college
graduates are three times more likely to have home broadband service than individuals
who have not graduated from high school (91% vs. 34%). In addition, 69% of adults in
the United States utilize some form of social media, and 86% of these social media users
are between 18 and 29 years of age (Pew Research Center, 2017).
In addition to the vast majority of American adults owning computers and having
home access to the Internet, 90% of individuals living in developing countries own a cell
phone. In fact, it is expected that by 2020 there will be 4.78 billion cell phone subscribers
worldwide (Statista, 2018). In 2016, an estimated 63% of the population owned a mobile
phone, while 95% of adults living in the United States fell into this category. In fact,
50.8% of American households have no landline telephone, with over two-thirds of 18 to
29-year olds living in households with only a mobile phone (FCC, 2016). Additionally, it
is estimated that 50-77% of mobile phone users are smartphone users (Pew Research
Center, 2017; Statista, 2018). Smartphones appear to be especially popular for individuals
aged 18 to 29, who make up 92% of smartphone users (Pew Research Center, 2017). In
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addition, 12% of Americans (typically young, non-white, and lower-income) have no
Internet service in their homes and rely solely on their smartphone for home Internet
access (FCC, 2016).
One of the most common practices among cell phone users is a form of
communication called short message service (SMS) or text messaging. With text
messaging, individuals are able to create alphanumeric messages of 160 characters or
fewer that can be exchanged with others (Kohut, et al., 2011). Research indicates that
young adults actually prefer text messaging over other forms of communication (Madell
& Muncer, 2007; Pierce, 2009; Reid & Reid, 2007; Skierkowski & Wood, 2012; Van
Cleemput, 2010). In the United States, 71% of adults report using SMS text at least once
per day. In fact, Americans sent an astonishing 1.939 trillion messages in 2016 (FCC,
2016). Furthermore, 99% of received mobile text messages are opened and 90% of text
messages are read within three minutes of being received (Johnson, 2013).
Roberts et al. (2014) conducted an online survey of 164 college students to
explore time spent utilizing smartphone devices. Findings indicated that females spent an
average of 10 hours a day on their cell phones, and males spent approximately 8 hours a
day on their cell phones. Roberts et al. (2014) note that females may spend more time
messaging due to the fact that females are more apt to use cell phones for socializing.
Interestingly, these researchers also found that males sent about as many messages as
females; they just tended to spend less time doing so. This may suggest that males are
sending shorter, more practical messages than females. Overall, participants reported that
the majority of cell phone time was spent texting (94.6 minutes), followed by emailing
(48.5 minutes), checking Facebook (38.6 minutes), Internet surfing (34.4 minutes), and
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listening to music (26.9 minutes) (Roberts et al., 2014). Internet and wireless connection
are clearly central and very important in the lives of American citizens, especially young
Americans.
Computer-Based Journals
Given the rise in technology, many researchers have utilized typing as a format
for written expression. However, research indicates that writing by hand has distinct
benefits compared to typing. For instance, Brewin and Lennard (1999) studied the
differences between hand-writing and typing, keeping in mind that most adults at the time
were used to writing in longhand format. These researchers hypothesized that typing may
involve additional cognitive load that hand-written disclosures do not require.
Furthermore, they hypothesized that compared to typing, adults who engaged in handwritten disclosure would exhibit greater stimulation of negative feelings, more disclosure,
and higher levels of perceived benefit. Findings suggested that, indeed, hand writing
about a stressful experience, as opposed to typing, was significantly correlated with more
negative feelings, more disclosure, and participants overall finding more benefit (Brewin
& Lennard, 1999). These results indicate that the format of the written disclosure may be
an important variable when considering written disclosure as a form of treatment.
On the other hand, Sharp and Hargrove (2004) believed no differences would
emerge between hand-writing and typing about stressful experiences. These researchers
hypothesized that participants writing in both formats would report similar emotional
arousal and would exhibit similar content in their writing samples. The participants were
college students. Results indicate students describing emotional experiences, compared to
their respective controls who disclosed neutral experiences, reported greater negative
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feelings and used more emotional words following the writing task. These students also
produced essays that contained significantly more personal and psychological content. In
addition, Sharp and Hargrove (2004) found that as they hypothesized, hand-writing and
typed writing formats showed no difference in participant benefit. These findings may
suggest that college students have become more comfortable using electronic devices for
communication and, as a result, are more inclined to disclosing emotional experiences on
a computer. Given this information, the researchers note that newer generations may be
more receptive and gain more benefit using computer-mediated communications devices.
Furthermore, the shift toward the newer generation becoming more familiar with typing,
as opposed to hand-writing over the 16 years since this study was published, may result
in different findings today. Regardless, these findings suggest hand-written journaling
and electronic journaling are comparably beneficial in terms of negative affect, perceived
benefit, and level of disclosure in college students (Sharp & Hargrove, 2004).
Given previous findings that newer generations and college students may gain
more benefit from written disclosure through computer-mediated communications
devices, researchers have explored aspects concerning electronic disclosure. Joinson
(1998) found that participants communicating by means of computer-mediated
communications, compared to those communicating face to face, were more likely to
reveal more private or uncomfortable information. In other words, when a computer
mediates communication, individuals may be less inhibited (Joinson, 1998).
Pennebaker and Harber (1993) note that people may be more likely to disclose
emotions via computer-mediated communications because today’s society lacks cultural
norms for defining emotional talk. These researchers note that it is often challenging for
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an individual to stay engaged while listening to another discuss their emotions and
thoughts and may even downplay the speaker’s problem. Computer-mediated methods of
disclosure circumvent this awkward encounter by allowing individuals to have a degree
of separation in which a “speaker” can freely express himself or herself uninhibited by
immediate negative social consequences (Pennebaker & Harber, 1993).
Hoyt and Pasupathi (2008) note that between the increasing presence of the
Internet in individual’s lives and the rapid changes in technology, Internet blogs have
become a potential forum for written disclosure of emotional topics. Baker and Moore
(2008) found that individuals who engaged in blogging, on average, reported more
psychological stress than individuals engaging in social media but not blogging. In fact,
individuals who blog tend to score high on traits such as neuroticism and openness
(Guadagno, Okdie, & Eno, 2008). Similarly, Clarke and Van Amerom (2008) found that
bloggers were more likely than non-bloggers to openly discuss ongoing psychological or
pharmacological intervention. However, it is important to note that too much of a good
thing can be bad. For example, Adler and Adler (2008) found that Internet support does
not always result in an individual engaging in problem behavior changing. In addition,
Van den Eijnden, Meerkerk, Vermulst, Spijkerman, and Engels (2008) found that
individuals who rely too much on Internet communication may develop greater
depression and compulsive Internet use.
Hoyt and Pasupathi (2008) studied the linguistic patterns of Internet bloggers
using The Linguistic Inquiry and Word Count (LIWC) program. Researchers found no
longitudinal group changes in blogger’s use of language reflecting cognitive processing,
emotional valence, or reference to the self. However, when they looked at individual
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bloggers, they found significant variability in individual linguistic changes. This finding
suggests that for some individual bloggers change did occur in use of language reflecting
cognitive processing, emotional valence, and reference to the self. Hoyt and Pasupathi
(2008) noted that these individual bloggers who showed major changes in linguistics
would be classified as “recovered” after blogging. In other words, Internet blogging may
be beneficial to particular individuals, but not others (Hoyt & Pasupathi, 2008).
Baker and Moore (2008) hypothesized that individuals who were drawn to blog
journaling would show greater levels of psychological distress than individuals not
seeking this outlet. In addition, they hypothesized that an individual’s purpose for
blogging would be associated with a particular coping style (planning, positive reframing,
venting, self-blame). Intending bloggers indeed scored higher on psychological distress
(depression, anxiety, and stress). They also scored lower on social assimilation and
satisfaction with the number of friends (online and face-to-face) and were more likely to
seek out social support as a coping strategy. With regard to coping style, intending
bloggers engaged in self-blame and venting more than non-bloggers. The researchers
believed that this combination of coping styles may result in a blogger’s engagement in a
confession of negative self-thoughts (Baker & Moore, 2008). Given the ease of access to
computers for college students and the research available concerning social internetbased journaling, it is important to further explore the effects of computer-based
journaling for this population.
SMS Text-Based Interventions
Given the fact that 71% of adults report using SMS text at least once per day,
resulting in 1.939 trillion text messages being sent in 2016, 90% of adults reporting
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reading text messages within minutes, and 18 to 29-year olds making up 92% of
smartphone users (FCC, 2016), text-messaging interventions (TMIs) seem an ideal
resource for treatment. In fact, TMIs have been the subject of recent research. TMIs are
simple, effective, convenient, and can reach large groups of people at low cost. In
addition, TMIs can be personalized and interactive, qualities associated with more
effective health communication interventions (Parvanta, Nelson, Parvanta, & Harner,
2010). TMIs have the benefit of targeting specific groups such as individuals living in
rural areas, individuals entering specific life stages, and individuals living with or at risk
for mental illnesses (Konrath, 2015). Interestingly, Weinschenk (2014) notes that text
messaging interventions may actually result in the receiver experiencing the unconscious
pleasure of dopamine release associated with the reward of receiving a message.
Text messaging has been utilized as a supplemental intervention in many physical
and psychological treatments. For instance, it has been especially useful in behavioral
interventions as text messages can be in the moment, personally tailored interventions
(Cole-Lewis & Kershaw, 2010), by means of immediate reminders (Bort-Roig, Gilson,
Puig-Ribera, Contreras, & Trost, 2014), immediate feedback, (Bartlett, Lukk, Butz,
Lampros-Klein, & Rand, 2002; Stone, Shiffman, Schwartz, Broderick, & Hufford, 2003)
and immediate reinforcement (Shetty, Chamukuttan, Nanditha, Raj, & Ramachandran,
2011). Furthermore, many individuals carry their mobile phones everywhere they go,
and, as a result, they are a convenient conduit for journaling interventions. Additionally,
research indicates that text-message based interventions based on cognitive social
learning theory (Bandura, 2004) promote physical activity (Bort-Roig, Gilson, PuigRibera, et al., 2014; Fjeldsoe, Miller, & Marshall, 2013; Fukuoka, et al., 2011; Newton,
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Wiltshire, & Elley, 2009), the self-management of diabetes (Cho, Lee, Lim, Kwon, &
Yoon, 2009; Kouris et al., 2010; Newton et al., 2009; Wangberg, Arsand, & Andersson,
2006), increasing healthy eating patterns (Kerr, et al., 2012), weight loss (Haapala,
Barengo, & Biggs, 2009; Patrick et al., 2009), smoking cessation (Haug, Meyer, Schorr,
Bauer, & John, 2009; Obermayer, Riley, Asif, & Jean-Mary, 2004), promotion of
primary care appointment attendance (Fairhurst & Sheikh, 2008), and sunscreen
application (Armstrong et al., 2009).
With regard to college student preferences for text message-based interventions,
Yan et al. (2015) surveyed college students and found, overall, that they were very
excited about the idea of a text message-based intervention. Furthermore, they noted
interest in positive and supportive, personally-tailored messages. As for timing, these
students indicated a preference for not receiving messages at inconvenient times, for
instance, “too early in the morning,” “too late at night,” or “on weekends.” Specifically,
they indicated a preference for text messages sent between the hours of 9:00 AM and
9:00 PM (Yan et al., 2015). Additionally, Shapiro and colleagues (2012) found that
young people may actually prefer text message monitoring as opposed to paper diaries. In
sum, text-messaging interventions may be not only practical for college students, but also
enjoyable and beneficial.
Aguilera and Muñoz (2011) found text-messages to be a beneficial intervention
used alongside therapy. These researchers used an SMS-based intervention for 12 lowincome patients with depression enrolled in group cognitive behavior therapy. In addition
to group therapy, participants received 2 text messages per day inquiring about their
mood and asking a brief therapy-based homework question. An example homework

38
question is: How many positive social interactions did you have today? Findings
indicated that the majority of participants enjoyed the addition of text messages to their
group therapy. In fact, results hinted at a decrease in depressive symptoms. However, this
change was non-significant. The researchers note that in the future a larger sample size
and control group is required to flesh out the benefits of the intervention (Aguilera &
Muñoz, 2011). Pijnenborg et al. (2010) also conducted a study utilizing a text-message
based supplemental intervention. The participants in this study included 62 patients
diagnosed with schizophrenia. These researchers found that participants receiving text
messages in addition to treatment were more likely to achieve their treatment goals.
Interestingly, when text messages stopped, the increase in goal attainment subsequently
decreased.
Controlling Variables
The relationship between journaling and various measures of psychological
distress have been studied and the findings indicate negative relationships. While it is
important to consider additional variables in college student populations that may also be
negatively related to journaling, it is also important to consider variables that may affect
these relationships. By identifying additional variables, a more comprehensive
understanding can be attained. For example, some individuals may benefit more than
others from the intervention of journaling depending on personality, intelligence, etc.
In order to conduct a proper investigation, one must set up a study that is as
controlled as possible. In any study, it can be nearly impossible to account for all
variables that may affect the outcome, this is why control groups are utilized, to provide a
baseline measurement. As such, a control group was used in this study. However, in
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addition to using a control group, control variables were also used. Control variables are
factors in an experiment which are held constant to prevent confounding with the
independent variables. Gentry and Kobasa (1984) note that therapy-related intervening
factors may be categorized as either vulnerability or resiliency variables. Vulnerability
factors place an individual at increased risk of developing physical and psychological
dysfunction and are related to lower and weaker levels of resilience (Bonanno, 2004;
Campbell-Sills, Cohan, & Stein, 2006). Resiliency factors, on the other end of the
continuum, provide a protective barrier to decrease the risk for developing physical and
psychological dysfunction. Werner and Smith (1982) note that the likelihood of an
individual developing physical or psychological dysfunction depends on that individual’s
balance of vulnerability factors and resiliency factors. In this research, resiliency factors
were explored as controlling variables.
Metatheory of Resilience and Resiliency
The word resilience can be traced back to the Latin verb resilire, meaning “to leap
back” or “spring back” and can be defined as the ability “to recover quickly or easily
from, or resist being affected by, a misfortune, shock, illness, etc.” (Resilience, 2010). In
fact, Lazarus (1993) analogizes resilience to elasticity in metals when stressed (e.g.,
resilient metal bends but bounces back). Richardson (2002) notes that research
concerning resilience represents a “paradigm shift from looking at risk factors that led to
psychosocial problems to the identification of strengths of an individual” (p. 309).
Numerous theories of resilience have been proposed over the years (e.g., Agaibi
& Wilson, 2005; Denz-Penhey & Murdoch, 2008; Dunn, Iglewicz, & Moutier, 2008;
Leipold & Greve, 2009), all similarly suggesting that resilience is a dynamic process that
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changes over time. The general theory of resilience that was emphasized in this study is
the metatheory of resilience and resiliency (Richardson, 2002; Richardson, Neiger,
Jensen, & Kumpfer, 1990).
Literature concerning resiliency has moved through three waves. The first wave
describes resilience as a set of characteristics. This research concerned identifying
attributes found in resilient individuals (i.e., developmental assets and protective factors)
and resulted in a plethora of “resilient qualities.” In other words, resiliency researchers
were interested in finding characteristics found in those who thrive in the face of
adversity rather than succumb to destructive behaviors (Richardson, 2002). This wave of
resiliency research marked a paradigm shift from looking at risk factors resulting in
psychosocial problems to identifying strengths within an individual (Benson, 1997).
The second wave views resiliency as a dynamic process and involves research on
the process of attaining identified resilience qualities or protective factors. Lastly, the
third wave entails understanding resilience as an innate force that drives a person to grow
through adversity and disruptions. Some form of motivational energy is required for the
process of regaining homeostasis following life disruptions. Resilience is described as the
motivational force within everyone driving us to pursue knowledge and selfactualization, while being in harmony with a transcendent, or divine source of strength
(Richardson, 2002).
The metatheory of resilience and resiliency (Richardson, 2002; Richardson et al.,
1990) describes resiliency as a process beginning with a state of homeostasis, where a
person is in balance physically, mentally, and spiritually. An individual becomes
discrepant from this homeostatic state if there are insufficient resources to buffer against
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stressors. Over time, a disrupted state will begin an adjustment process resulting in one of
four outcomes: homeostatic reintegration, reintegration with a loss, dysfunctional
reintegration, or resilient reintegration. Homeostatic reintegration occurs when disruption
results in an individual remaining in their comfort zone as a means of getting through the
disruption. Reintegration with loss occurs when disruption results in the loss of protective
factors and, as a result, a decreased level of homeostasis. Dysfunctional reintegration
occurs when disruption results in an individual resorting to destructive behaviors (e.g.,
substance abuse). Lastly, resilient reintegration occurs when disruption results in the
attainment of additional protective factors and, as a result, an increased level of
homeostasis. The outcome of resilience is more than simple recovery, resilience leads to
positive growth or adaptation following the period of homeostatic disruption
(Richardson, 2002). As such, Richardson and colleagues’ (1990) metatheory of resilience
and resiliency was used as a theoretical foundation for the control variables in this study.
In 1955, Emmy Werner and Ruth Smith (1982, 1992) began a seminal, 30-year
longitudinal study that would serve as a foundation of resiliency research. This study
began looking at multiracial children labeled as high risk due to environmental factors;
approximately 200 of the 700 children were deemed at risk due to perinatal stress,
poverty, daily instability, and serious parental mental health problems. Interestingly,
results indicated that despite multiple risk factors, 72 of the 200 children were doing very
well as adults. Qualities found in these “resilient” participants included robustness, social
responsibility, adaptability, tolerance, being female, achievement orientation, good
communication abilities, and having good self-esteem. Additionally, this research
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indicated that exposure to a caregiving environment, both within and outside the family,
resulted in participants thriving in the face of adversity (Werner, & Smith, 1982).
Research concerning the relationship among resilience, psychological well-being,
psychological distress, depression, anxiety, and general health among college students
indicates that resiliency has a positive correlation with psychological well-being and
negative correlation with psychological distress, depression, and anxiety (Haddadi &
Besharat, 2010).
Hardiness
A major characteristic of resiliency is hardiness (Connor & Davidson, 2003),
which is defined as the “capability of enduring hardship, discomfort, or harsh conditions”
(Hardiness, 2010). The concept of hardiness was developed by Kobasa (1979) to explain
the relationship between stress and health within resilient individuals. This construct was
originally derived from the idea of courage from existential psychology. Courage helps
individuals construct meaning in their lives when choosing stimulating, but unfamiliar
and anxiety-provoking paths rather than familiar ones when faced with a decision
(Maddi, 1998). Kobasa (1979) proposed that specific personality characteristics make up
hardiness, which in turn is a resource of resilience during stressful life events. This
personality aspect makes hardiness a trait that develops early in life and is relatively
enduring over time (Maddi & Kobasa, 1984).
Bonanno (2004) notes that, to many people, the term hardiness most denotes
resilience. However, hardiness is considered a personality trait and resilience is not
(Bonanno, 2004). Additionally, a central difference between the constructs of resilience
and hardiness is that resilience produces an improved adaptive outcome, whereas
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hardiness does not necessarily result in a positive change (Earvolino-Ramirez, 2007).
Importantly, however, research indicates hardiness may actually help buffer an
individual’s exposure to extreme stress (Kobasa, Maddi, & Kahn, 1982).
Initial research concerning hardiness highlighted three factors that make up this
construct: the attitudes of commitment, control, and challenge. Commitment is the
“tendency to involve oneself in (rather than experience alienation from) whatever one is
doing or encounters” (Kobasa et al., 1982, p. 169). Individuals scoring high in
commitment experience a generalized sense of purpose that allows them to find meaning
in their lives (Maddi, 1998). Control is the “tendency to feel and act as if one is
influential (rather than helpless) in the face of the varied contingencies of life” (Kobasa et
al., 1982, p. 169). Those who feel they have some control over their lives believe they
can use imagination, knowledge, skill, and choice to influence outcomes (Kobasa et al.,
1982). The attitude of control provides an individual with a sense of self-efficacy and
encourages individuals to develop an inventory of stress responses (Maddi, 1998). Lastly,
the word challenge is the “belief that change rather than stability is normal in life and that
the anticipation of changes is interesting incentives to growth rather than threats to
security” (Kobasa et al., 1982, p. 169). Bartone, Ursano, Wright, and Ingraham (1989)
related hardiness to optimism, i.e., perceiving challenges in a positive light.
Research concerning hardiness shows that hardiness, along with other resources
(i.e., social support and exercise), are protective factors against physical and mental
health problems. In fact, Kobasa, Maddi, Puccetti, and Zola (1985) studied the various
combinations of a few of the major resiliency factors in the literature (exercise, nutrition,
social support, hardiness attitude) and found that hardiness was the most effective buffer
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against illnesses. For example, Dolbier, Soderstrom, and Steinhardt (2001) found that
individuals higher in hardiness have better immune responses. In fact, Manning and
Fusilier’s (1999) research indicates that individuals scoring high in hardiness have fewer
health problems as shown by lower health care costs and health insurance claims.
Furthermore, findings indicate that individuals experiencing the three interrelated
attitudes of commitment, control, and challenge are less likely to experience physical
illness as a reaction to stressful life events, while individuals lacking these attitudes are at
increased risk for experiencing physical illness (Kobasa et al., 1982). For example,
Kobasa (1979) conducted a 12-year research study of hardiness at Illinois Bell Telephone
and found that executives who experience high levels of stress, but low levels of physical
illness, interestingly scored higher in the attitudes of commitment, control, and challenge
than did executives experiencing physical illness in response to stress. Additionally,
Kobasa et al.’s (1982) 3.5-year research study of hardiness suggested that during stressful
life events, the attitude of hardiness predicts both current and future well-being and
decreases the likelihood of detrimental effects due to stress. This is in line with research
indicating that in response to stress, individuals scoring high in hardiness have less
physiological arousal (Allred & Smith, 1989; Contrada, 1989) and lower heart rates
(Solcova & Sykora, 1995) than individuals scoring low in hardiness.
With regard to psychological health Nowack (1989) reports that hardiness and
psychological distress have a negative relationship such that individuals scoring higher in
hardiness score lower in psychological distress. Additional research indicates greater
levels of hardiness are positively related to increased overall happiness and adjustment
(McNeil, Kozma, Stones, & Hannah, 1986) as well as marital happiness (Barling, 1986).
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Beasley, Thompson, and Davidson (2003) researched general health,
somatization, anxiety, and depression in college students with stressful and traumatic life
experiences, looking at the moderating variables of cognitive hardiness and coping style.
These researchers found that cognitive hardiness directly impacted measures of
psychological and somatic distress. Additionally, several cases indicated that cognitive
hardiness moderated the effects of emotional coping or stressful and traumatic life events
on psychological distress, supporting the buffering model of resilience.
Furthermore, Pengilly and Dowd (2000) found hardiness correlated negatively
with scores on the Beck Depression Inventory (BDI), such that as hardiness decreases,
scores on the BDI increase. These researchers also found that hardiness, as well as
commitment and control were significantly correlated with stress. Additionally, findings
indicated that stress significantly predicted depression, and hardiness moderated this
relationship. Specifically, individuals scoring high in stress and low in hardiness had
higher scores on the BDI than individuals scoring low in stress and low in hardiness.
Interestingly, these researchers also found that individuals scoring high in hardiness had
similarly low scores on the BDI regardless of their stress scores (Pengilly & Dowd,
2000). Similarly, Rhodewalt and Zone (1989) also found that individuals scoring low in
hardiness displayed increased symptoms of depression, while other researchers have also
found anxiety and psychological distress to be consequences of low hardiness
(Rhodewalt & Agustsdottir, 1984; Shepperd & Kashani, 1991).
In addition to buffering against the negative effects of stress on physical and
mental health, hardiness relates to students’ motivation and commitment to learning.
Sansone, Wiebe, and Morgan’s (1999) findings show that individuals high in hardiness
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are more likely to monitor and intentionally adjust their reactions when given the chance
to delay or avoid exposure to an unpleasant experience such as a boring task. Thus,
students who are hardy may be especially mindful of the value of prolonged exposure
(e.g., attending class, studying for an exam) and will purposely engage in strategies to
transform the activity into something perceived as more positive. This change in
perception allows these individuals to maintain motivation to perform (Sansone &
Harackiewicz, 1996; Sansone et al., 1999). In summary, prior research suggests hardiness
is an adaptive trait that is associated with a variety of positive outcomes and also may
influence how certain experiences influence individuals. However, to my knowledge no
prior research has examined the influence of hardiness on journaling interventions.
Positive Psychology
In the past, the view dominating the mental health community has been that
mental health problems are a form of pathology. Pathology is derived from the Greek
word Patho, meaning suffering, disease, or an emotion-evoking sympathy (Keyes, 2007).
This pathological approach views health as the “absence of disability, disease, and
premature death (Keyes, 2007, p. 96).” Gable and Haidt (2005) note three main reasons
for this emphasis on pathogenesis. “The first is compassion…those who are suffering
should be helped before those who are already doing well” (Gable & Haidt, 2005, p.
105). However, Gable and Haidt (2005) argue that a better understanding of protective
factors such as environmental conditions, optimism, personal strengths, and a sense of
personal control may help us understand and explore buffers against mental illness,
which in turn will actually lead to better outcomes for helping those who are suffering
(Gable & Haidt, 2005).
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The second reason has historical roots (i.e., World War II), which has resulted in a
focus on the medical model of diagnoses and treatment (Maddux, 2002). Over the years,
our society has invested a lot of resources toward identifying causes of mental illnesses
and creating effective treatments for those who are suffering from mental health
disorders. However, once again we fall short in identifying buffers to mental illness (e.g.,
personal strengths, social connections) (Keyes, Lopez, & Snyder, 2002). This is ironic
given the fact that resources could be saved if we also focused them towards protective
factors that would result in avoiding negative mental health, to begin with, by exploring
the strengths and conditions that contribute to resilience and well-being (Gable & Haidt,
2005).
Another reason that psychology researchers have tended to focus on the negative
may dwell in our own human nature and our theories about psychological processes
(Gable & Haidt, 2005). For example, Baumeister, Bratslavsky, Finkenauer, and Vohs’s
(2001) review of literature pertaining to whether or not negative events tend to have
greater impact indicates that individuals do, in fact, report negative events having more
impact than positive events. Specifically, negative events, more than positive events,
have more impact on health, well-being, marital satisfaction, cognitive processing, affect
regulation, etc. (Baumeister et al., 2001). Additionally, information about negative things
is processed more thoroughly than information about positive (Baumeister et al., 2001).
This may be due to the fact that it is more adaptive, from an evolutionary perspective, to
recognize potential threats more quickly than potential rewards (Gable & Haidt, 2005).
It was not until 2004 that the World Health Organization first reported on the
importance of promoting mental health, beyond the absence of negative affect. This
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report conceptualized mental health as “a state of well-being in which the individual
realizes his or her own abilities can cope with the normal stresses of life, can work
productively and fruitfully, and are able to make a contribution to his or her community”
(World Health Organization, 2004, p. 12). This new shift corresponds with Jahoda
(1958), who originally coined the term mental health, and brought up years prior the view
of mental health as not merely the absence of mental illness but the presence of
something positive.
Positive psychology has a long history. Dating back prior to its formal
development as a field there have been many authors and researchers that have
emphasized positive psychological constructs. In 1902, William James discussed
“healthy-mindedness.” In 1958, Allport was interested in positive human characteristics.
In 1968, Maslow advocated for studying healthy individuals rather than sick ones, and
more recently, Cowan has been researching the concept of human resiliency (Gable &
Haidt, 2005).
Seligman and Csikszentmihalyi (2000) describe positive psychology as simply an
umbrella term for theories and research concerning what makes life worth living, while
Gable and Haidt (2005) define positive psychology as “the study of the conditions and
processes that contribute to the flourishing or optimal functioning of people, groups, and
institutions” (p. 104). On the other hand, Sheldon and King (2001) define it as “nothing
more than the scientific study of ordinary human strengths and virtues,” one that “revisits
the average person” (p. 216). This suggests that positive is actually typical. In fact, Myers
(2000) found that 9 out of 10 American citizens report being pretty happy or very happy.
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We see that most individuals experience well-being; however, can we induce
“well-being?” Sin and Lyubomirsky (2009) conducted a meta-analysis of 51 studies
utilizing positive psychology interventions with 4,266 participants and found that positive
psychology interventions significantly decrease depressive symptoms (mean r = .31) and
increased well-being (mean r = .29). Given that hardiness is based on the buffering model
of resiliency, and positive psychology interventions decrease negative affect and increase
well-being, a positive journaling intervention may result in more benefit than a simple
journaling intervention.
Broaden-and-Build Theory of Positive Emotions
Positive psychology research has emphasized the study of positive emotions.
Negative emotions tend to narrow an individual’s scope of attention and, as a result, their
thought-action repertoires (e.g., fight or flight responses) (Derryberry & Tucker, 1994;
Easterbrook, 1959). Additionally, research indicates that individuals who report
experiencing and expressing more positive emotions are better able to cope effectively
with chronic stress and negative experiences (Aspinwall, 1998; Bonanno & Keltner,
1997; Folkman, 1997; Keltner & Bonanno, 1997). Fredrickson’s (1998, 2001) broadenand-build theory suggests that experiencing positive emotions results in momentarily
broadening an individual’s attention and thought-action repertoire, which encourages the
discovery of creative lines of thought or action. This, in turn, results in that individual
building upon personal resources, including physical (Boulton & Smith, 1992; Danner,
Snowdon, & Friesen, 2001), intellectual (Csikszentmihalyi & Rathunde, 1998; Panksepp,
1998), social (Aron, Norman, Aron, McKenna, & Heyman, 2000) and psychological
(Folkman & Moskowitz, 2000; Fredrickson, Tugade, Waugh, & Larkin, 2003).
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Additionally, research indicates that positive emotions and the resulting broadened
thought-action repertoire influence one another reciprocally and, over time, result in an
upward spiral of positive emotions, coping ability, and ability to appreciate experiences
(Fredrickson & Joiner, 2002). In other words, one can think of positive emotions as an
adaptive personal resource (Fredrickson & Branigan, 2005).
In addition to the benefits associated with positive emotions, experiencing
positive emotions can actually undo the harmful effects correlated with negative
emotions. Specifically, positive emotions can return an individual’s body to a
homeostatic state after the experience of physiological arousal associated with negative
emotion. This interaction has been termed the undoing hypothesis (Fredrickson &
Levenson, 1998; Fredrickson, Mancuso, Branigan, & Tugade, 2000). Fredrickson and
Levenson (1998) conducted an experiment with 60 undergraduate students. The
experiment involved participants initially watching a fear-eliciting film, which resulted in
negative emotion and high-arousal or sympathetic reactivity (e.g., increased heart rate,
vasoconstriction, increased blood pressure). After this, participants were randomly
assigned to view a second emotionally evocative film (i.e., contentment, amusement,
neutrality, or sadness). Results indicated that participants who viewed positive films
exhibited faster returns to pre-film levels of sympathetic activity compared to participants
watching sad or neutral films. Fredrickson et al. (2000) had similar results when they
replicated Fredrickson and Levenson’s (1998) study with 170 undergraduates. Results
showed that positive emotion evoking films resulted in faster cardiovascular recovery
then neutral and sad films.
Positive Emotional Disclosure
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Given the research on the benefits of experiencing positive emotions, related
research indicates disclosing positive emotions can lead to health benefits. In fact,
research shows that when disclosure is positive in nature, the benefit does indeed increase
(Emmons & McCullough, 2003; King & Miner, 2000; Pennebaker & Francis, 1996).
Pennebaker and Francis (1996) demonstrated this with 72 undergraduate students
engaging in written disclosure concerning their thoughts and feelings about entering
college or a superficial topic for three days straight. They found that participants using
more positive emotion words when writing about a mildly stressful experience developed
fewer illness-related physician visits over the following couple of months compared to
control participants. Additionally, King and Miner (2000) observed that participants
instructed to write about perceived benefits associated with a traumatic experience (i.e.,
positive emotional experiences) had fewer health center visits.
Emmons and McCullough (2003) conducted a study utilizing 192 undergraduate
participants randomly assigned to one of three 10-week interventions: 1) count your
blessings (i.e., listing things for which one is grateful or thankful), 2) list daily hassles
(i.e., listing daily hassles in one’s life), or 3) control (i.e., listing events or circumstances
that impacted you). Those participating in the “count your blessings” group had better
subjective health outcomes, fewer physical complaints, increased time exercising,
increased hours of sleep, better sleep quality, greater levels of positive affect, reduced
levels of negative affect, greater optimism and connectedness to others, and were more
altruistic (Emmons & McCullough, 2003). In fact, benefits occur the most in those who
write a moderate amount of negative emotion words and a high number of positive
emotion words (Pennebaker, 1997; Pennebaker et al., 1997; Pennebaker & Seagal, 1999),

52
while poorer outcomes are found in those who focus largely on negative emotion (Ullrich
& Lutgendorf, 2002).
Stanton, Danoff-Burg, Cameron, Snider, and Kirk (1999) studied 60 patients
diagnosed with breast cancer, randomly assigning them to write expressively about their
diagnosis, write only positively on their experience with their diagnosis, or write about
facts concerning their experience with their diagnosis. Participants who wrote
expressively or positive thoughts about their diagnosis reported fewer physical symptoms
and had fewer medical appointments for cancer-related issues compared to participants
assigned to write about facts. Together, findings from these studies suggest there are
health benefits associated with writing about positive emotions.
Combining the convenience of technology with the known benefits of journaling
and positive emotions may make for a valuable intervention. Of particular interest for this
paper is a study conducted by Isaacs et al. (2013) concerning a smartphone application
they built for recording everyday experiences and reflecting on them later, called Echo.
This custom-built application allowed participants to log about daily activities using
pictures, text descriptions, and self-report emotional states tied to the activities.
Participants were 33 individuals recruited through social media forums. Participants were
randomly assigned to either record and emotionally rate three events per day for 28 days
or record three events per day and reflect on three previously recorded entries each day
for 28 days. Findings indicated participants in both groups experienced increased overall
well-being, with neither group improving significantly more. Researchers then handcoded 996 randomly selected posts, which represented 40% of each participant’s posts.
Posts were coded into four categories of emotional depth: report (no emotional content),
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mention (mention or suggestion of an emotional response), express (description or
expression of an emotion), or analyze (rich explanation or analysis of an emotion, selfcoaching on how to behave or feel). Those in the reflection group were more positive in
their emotional disclosure. It is interesting to note that eight months later, six participants
chose to continue utilizing the smartphone application outside of the study (Isaacs et al.,
2013). It appears that combining positive emotions and technology may benefit
individuals engaging in written disclosure.
Positive Emotion and Resiliency
In addition to the benefits of positive emotions, those who benefit from the
broaden-and-build theory of positive emotions (Fredrickson, 1998, 2001) also benefit
from the trait of resilience (Tugade & Fredrickson, 2002, 2004; Tugade, Fredrickson, &
Feldman Barrett, 2004). As noted, the metatheory of resilience and resiliency
(Richardson, 2002; Richardson et al., 1990) conceptualizes resiliency as an individual’s
ability to regain homeostasis after a lack of resources to buffer against stressors causes
discrepancy from a homeostatic state. In other words, resiliency is the ability to bounce
back from negative emotional experiences as well as flexibly respond to changing
situational demands. In fact, resilient individuals are more effective in regulating their
emotions (Lazarus, 1993) and are more likely to experience positive emotions, even
during stressful events. This skill may explain resilient individual’s ability to rebound
successfully despite adversity (Tugade & Fredrickson, 2002, 2004).
Tugade et al. (2004) studied positive emotions in relation to resilient individuals’
ability to rebound from negative emotions. Specifically, similar to studies concerning the
undoing hypothesis, these researchers hypothesized that individuals high in resiliency
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would have a faster recovery following a cardiovascular stressor (i.e., preparing to give a
speech) compared to participants low in resiliency. Additionally, they hypothesized that
faster cardiovascular recovery from negative emotional arousal would be due to positive
emotional experiences. Results indicated that trait resilience was positively correlated
with positive mood (r = .38, p < .01), and not correlated with negative mood.
Additionally, participants scoring higher in resilience demonstrated faster cardiovascular
recovery from negative emotional arousal (r = .26, p < .05). Lastly, positive emotions
did, in fact, mediate the effect of resilience on the duration of cardiovascular reactivity
following negative emotion arousal (Tugade et al., 2004). Given these findings, positive
emotions may fuel psychological resilience. Individuals high in resiliency may actually
be experts of the undoing effect of positive emotions.
The Present Study
The purpose of this study was to determine if college students would benefit from
written emotional disclosure. Specifically, would students assigned to SMS text-based
written expression interventions (daily SMS text-based journaling and bi-weekly SMS
text-based journaling) benefit more than a group engaging in traditional journaling, and
would all written expression groups benefit more than a control group receiving no
intervention. To my knowledge, no studies to date have explored the benefits of SMS
text-based written expression with college students, even though research indicates this
may be an effective form of intervention for this population. The outcome variables
included in this study were psychological distress, sleep, and learning motivation.
Additionally, resilience and hardiness were examined as potential control variables in the

55
relationship between the interventions and the outcome variables. Specific hypotheses for
the present study are as follows:
Hypotheses
Hypothesis 1. College students engaged in traditional and SMS text-based written
expression interventions will report decreased psychological distress and improvements
in sleep and learning motivation over time, above and beyond participants in a control
group receiving no intervention.
Justification for hypothesis 1. Research indicates that emotional expression
through written expression results in psychological benefits (see Smyth, 1998, for a metaanalysis). This hypothesis is replicative of previous research and will help validate the
present findings data.
Hypothesis 2. Compared to college students in the traditional journaling
intervention group, those engaging in the SMS text-based written expression
interventions will report less psychological distress and greater improvements in sleep
and learning motivation.
Hypothesis 3. There will be a difference in benefit between the two SMS textbased written expression intervention groups (daily SMS text-based journaling group and
bi-weekly SMS text-based journaling group). Specifically, those engaged in the daily
SMS text-based written expression intervention will report less psychological distress and
greater improvements in sleep and learning motivation compared to those engaged in biweekly SMS text-based written expression.
Justification for hypothesis 2 and 3. Research indicates that 95% of adults in the
United States own a cell phone (Pew Research Center, 2017), and there are expected to
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be 4.78 billion mobile phone subscriptions worldwide by the year 2020 (Statista, 2018).
As a result of the wide-reaching prevalence of technology, college-aged students may
feel more comfortable typing journal entries via familiar mobile devices. In fact, research
indicates young people may actually prefer text message-based interventions to paper and
pencil (Shapiro et al., 2012). Additionally, the most popular activity conducted on cell
phones is text messaging (Pew Research Center, 2017), which entails typically short
messages being sent via the device. Findings indicate that the length of an individual
written expression entry is not correlated with self-report values of writing (Smyth,
1998). Given that written expression is beneficial, and length of the entry is not of great
importance, newer generations may be more receptive and gain more benefit using
cellular devices as a format of written expression. This could advance the frontier of
knowledge by providing college students with an effective, enjoyable, and convenient
intervention.
Hypothesis 4. For all intervention groups, after controlling for resilience and
hardiness the effects of written expression on psychological distress, sleep, and learning
motivation, will still show significant change over time.
Justification for hypothesis 4. Resiliency factors provide a protective barrier to
decrease the risk for developing physical and psychological dysfunction (Werner &
Smith, 1982). The metatheory of resilience and resiliency (Richardson, 2002; Richardson
et al., 1990) defines resiliency as a dynamic process in which an individual adjusts back
to an increased level of homeostatic state following a disrupted state. Resilience works as
a buffer from stressful life events. Hardiness is a personality trait (Bonanno, 2004) and is
a major characteristic of resiliency (Connor & Davidson, 2003). As such, hardiness
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develops early in life, is relatively enduring over time, and is a source of resilience during
stressful life events (Kobasa, 1979; Maddi & Kobasa, 1984). Hardiness is a protective
factor against physical problems (Allred & Smith, 1989; Contrada, 1989; Dolbier et al.,
2001; Kobasa, 1979; Kobasa et al., 1982; Manning & Fusilier, 1999; Solcova & Sykora,
1995) and mental health problems (Barling, 1986; McNeil et al., 1986; Nowack, 1989;
Pengilly & Dowd, 2000; Rhodewalt & Agustsdottir, 1984; Rhodewalt & Zone, 1989;
Shepperd & Kashani, 1991), as well as a factor contributing to motivation (Sansone &
Harackiewicz, 1996; Sansone et al., 1999). Additionally, individuals benefitting from the
broaden-and-build theory of positive emotions (Fredrickson, 1998, 2001) also benefit
from the trait of resilience, or the ability to bounce back from negative emotional
experiences, as well as flexibly respond to changing situational demands (Tugade &
Fredrickson, 2002, 2004; Tugade et al., 2004). Many traits have yet to be explored in
relation to journaling interventions. Specifically, the buffering and adaptive trait of
hardiness, to my knowledge, has yet to be explored in relation to journaling among
college students.

CHAPTER III
Method
Participants
Power analysis. In order to determine the minimum sample size needed to
maximize power while minimizing the probability of Type I and Type II errors a priori, a
power analysis was conducted using G*Power software 3.1.9.3 (Faul & Erdfelder, 1998).
In order to maximize the probability of finding a significant effect, power was set at .80
(Cohen, 1977). Results of the analysis indicated a total sample size of 97 participants
would be required in order to detect moderate effect sizes (f = .25) with 80% power (α =
.05) utilizing four groups and five measurements (five dependent variables) using a
repeated measures MANOVA within-between interaction.
Participants. Participants were recruited from a mid-sized southeastern
university in the United States. A total of 388 subjects agreed to participate in this study
by giving informed consent and completing the baseline surveys. Volunteers were
randomly assigned by drawing randomized slips of paper containing instructions for one
of the four conditions, such that 119 participants were assigned to the traditional journal
entry group, 95 to the daily SMS text-based journal entry group, 88 to the bi-weekly SMS
text-based journal entry group, and 86 to the control condition. As recommended in the
literature (e.g., Peng, Harwell, Liou, & Ehman, 2006), subjects who completed fewer
than 80% of the study items on one or more scales at one or more time points were
removed from the sample.
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Of the initial sample (N = 388), data from 4 17-year-old participants were
removed, as one of the two criteria for participating in the study required participants to
be 18 years of age or older (with the other inclusion criterion being that students were
enrolled in a university). Journals and text-messages were screened for blank and missing
responses. Only participants who completed at least 80% of the journaling interventions
as well as the posttest were included. Accordingly, 200 participants completed the
posttest surveys, with 51 participants failing to complete the minimum number of entries
for intervention compliance. This reduced the sample to a final sample size 149
participants who completed all parts of the study.
Out of the 149 total participants, 32 participants were in the traditional journal
entry group, 40 were in the daily SMS text-based journal entry group, 45 were in the biweekly SMS text-based journal entry group, and 32 were in the control condition. Given
this information, we can see that 77% of participants dropped out of the traditional
journal entry group, 62% of participants dropped out of the daily SMS text-based journal
entry group, 52% of participants dropped out of the bi-weekly SMS text-based journal
entry group, and 66% of participants dropped out of the control group.
It is important to note that only 23 participants in the traditional journal entry
group, 15 in the daily SMS text-based journal entry group, 9 in the bi-weekly SMS textbased journal entry group, and 9 in the control condition met all criteria for inclusion and
completed the follow-up survey. Due to such noncompliance, follow-up data was not
included in the final analyses.
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The majority of participants were female (71.8%; n = 107), 28.2% (n = 42) were
male, and 0% (n = 0) identified as transgender. The ages of participants ranged from 18
to 60 years old (M = 20.34, SD = 5.08) with the majority of the participants’ ages (87.3%;
n = 130) ranging from 18-21 years old. The majority of participants in the study (81.2%;
n = 107) identified as White/Caucasian. The remaining participants identified as
Black/African American (10.1%; n = 15), Hispanic or Latino/a (2.7%; n = 4),
Asian/Asian American (2.7%; n = 4), Bi-Racial/Multi-Racial (1.3%; n = 2), American
Indian/Alaskan Native (1.3%; n = 2), and Native Hawaiian/Pacific Islander (.7%; n = 1).
The demographics on race and ethnicity are similar to those at the university with the
majority of students at the university identifying as White. Regarding academic
classification, freshmen comprised 31.5% (n = 47) of the final sample, sophomores
comprised 31.5% (n = 47), juniors comprised 21.5% (n = 32), and seniors comprised
15.5% (n = 23). The demographic characteristics of participants in each experimental
group are presented in Table 1.
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Table 1
Frequencies of Demographic Variables Sorted by Experimental Condition
Demographic Variables
Total N (%)
Gender
Male
Female
Transgender
Ethnicity
White/Caucasian
Black/African American
Hispanic/Latino
Biracial/Multiracial
Asian/Asian-American
American Indian/ Alaskan Native
Native Hawaiian/ Pacific Islander
Relationship Status
Single
Dating
Married
Partnered
Divorced
Separated
Widowed
Other
Academic Classification
Freshman
Sophomore

Traditional Journal
N
%
32
21.5%

Daily Text
N
%
40
26.8%

Bi-Weekly Text
N
%
45
30.2%

Control
N
32

%
21.5%

13
19
-

40.6%
59.4%
-

9
31
-

22.0%
75.6%

14
31
-

13.1%
68.9%
-

6
26
-

18.8%
81.3%
-

26
2
1
1
2
-

81.3%
6.3%
3.1%
3.1%
4.9%
-

32
5
2
1
-

78.0%
12.2%
4.9%
2.4%
-

35
5
2
1
1
1

77.8%
11.1%
4.4%
2.2%
2.2%
2.2%

28
3
1
-

87.5%
9.4%
3.1%
-

20
9
1
1
1
-

62.5%
28.1%
3.1%
3.1%
3.1%
-

21
18
1

51.2%
43.9%
2.4%

23
21
1
-

51.1%
46.7%
2.2%
-

160
15
1
-

87.5%
9.4%
3.1%
-

7
11

21.9%
34.4%

11
11

27.8%
27.8%

18
12

40.0%
26.7%

11
13

34.4%
40.6%
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Junior
Senior
College Major
Education
Business
Engineering and Science
Liberal Arts
Applied and Natural Sciences

8
6

25%
18.8%

11
7

27.8%
17.5%

8
7

17.8%
15.5%

5
3

15.6%
9.4%

17
1
2
3
9

53.1%
3.1%
6.3%
9.4%
28.1%

17
1
4
2
15

41.5%
2.4%
9.8%
4.9%
36.6%

15
1
6
4
19

33.3%
2.2%
13.3%
8.9%
42.2%

16
4
4
8

50.0%
12.5%
12.5%
25.0%
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Measures
Demographics. Table 1 displays the results of the demographic questionnaire that
was included in the online survey (see Appendix B). Some of the characteristics the
questionnaire assessed included participants’ age, sex, ethnicity, relationship status,
academic classification, household income, college that housed one’s academic major
(e.g., College of Liberal Arts), GPA, daily time spent on cell phone, and preferred mode
of communication.
The General Health Questionnaire (GHQ-28; Goldberg & Williams, 1988).
The GHQ-28 is a 28-item self-report measure of psychological distress (Appendix C).
The instrument contains four subscales, with seven items each. The subscales concern (1)
somatic symptoms, (2) anxiety and insomnia symptoms, (3) social dysfunction, and (4)
extreme depression. An example question from the extreme depression subscale is:
“Have you been feeling perfectly well and in good health?” Scores can be obtained for
overall psychological distress, as well as each subscale. The instrument is scored by
adding raw scores. Higher scores indicate elevated psychological distress, as well as
elevated subscale symptoms.
This assessment has been widely used with both clinical (e.g., Henkel et al., 2003;
Sampson, Kinderman, Watts, & Sembi, 2003) and nonclinical populations, including
college students (e.g., Hamilton & Schweitzer, 2000; O’Connor & O’Connor, 2003). This
scale has good construct validity (Berwick, Budman, Damico-White, Feldstein, &
Klerman, 1987; Huppert & Garcia, 1991) and good predictive validity (Bowling,
Farquhar, Grundy, & Formby, 1992). In addition, Bowling (1997) indicates this scale has
acceptable split-half reliability (α = .95). For the purposes of this study, the total scale
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score was utilized. In the present study, the Cronbach’s alpha coefficients for the GHQ28 were good, with .86 for the pre-intervention time point and .93 for the postintervention time point.
Adult Sleep Wake Scale (ADSWS; Fortunato, LeBourgeois, & Harsh, 2008).
The ADSW is a 25-item self-report measure of overall sleep quality (Appendix C). The
measure is for adults and refers to the past week’s sleep behaviors. Overall, the items
load on to five behavioral factors: going to bed, falling asleep, maintaining sleep,
reinitiating sleep, and returning to wakefulness. These five factors explain a significant
portion of the variance (69% - 73%) as it relates to sleep quality (Fortunato et al., 2008).
The Going to Bed factor includes the transition from wakefulness to sleep. A sample item
from this subscale is: “When it is time to go to bed, I want to stay up and do other
things.” The Falling Asleep factor involves sleep initiation at the beginning of the sleep
period. A sample item from this subscale is: “When I’m in bed and it is time to fall
asleep, I am not sleepy.” The Maintaining Sleep factor entails the maintenance of sleep.
A sample item from this subscale is: “After I fall asleep, during the night I toss and turn
in bed.” The Reinitiating Sleep factor occurs when an individual returns to sleep after an
awakening during the sleep period. A sample item from this subscale is: “After waking
up during the night, I have a hard time going back to sleep.” Lastly, the Returning to
Wakefulness factor includes the transition from sleep to wakefulness. A sample item
from this subscale is: “In the morning, I wake up and feel ready to get up for the day.”
All but five of the items on the ADSW are rated along a 6-point Likert scale
concerning the frequency of certain behaviors related to sleep. These response options
include: Never (has not happened), Once in a while (happened 20% of the time),
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Sometimes (happened 40% of the time), Quite Often (happened 60% of the time),
Frequently, if not always (happened 80% of the time), and Always (happened 100% of
the time). The other five items are also rated along a 6-point Likert-type scale. However,
the response options for these items range from < 15 minutes to > 90 minutes. Each
subscale consists of five questions. A total score of overall sleep quality can be
determined by summing all scores, ranging from 25 to 150. Subscale scores can be
determined by adding all scores within subtests; these scores range from 5 to 30. Higher
scores indicate poorer sleep quality (Fortunato et al., 2008). For the purposes of this
study, only the total scale score was utilized.
This measurement has been used multiple times with college populations
(Campsen & Buboltz, 2017; Fortunato et al., 2008). Fortunato et al. (2008) found this
measure to have a high level of internal consistency (a = .83 to .90) as well as good testretest reliability (a = .67 to .82). These researchers also found this measure to have high
internal reliability estimates for each of the five behavioral dimensions: going to bed (a =
.89), falling asleep (a = .88), maintaining sleep (a = .87), reinitiating sleep (a = .93), and
returning to wakefulness (a = .86). Additionally, this measure has been established to be
a valid indicator of sleep wake patterns (Fortunato et al., 2008). In the present study, the
Cronbach’s alpha coefficient for the ASWS was good, with .87 for the pre-intervention
time point and acceptable, with .70 for the post-intervention time point.
Academic Motivation Scale College Version (AMS-C 28; Vallerand et al.,
1992). The AMS-C 28 is a 28-item self-report measure of academic motivation
(Appendix C). Participants rate themselves on each statement along a continuum ranging
from 1 (does not correspond at all) to 7 (corresponds exactly) concerning how much the

66
statement corresponds to their reasons for attending college. This scale consists of seven
subscales of academic motivation, to include three Intrinsic Motivation Orientation
subscales (toward knowledge, towards achievement, and towards stimulating
experience), three Extrinsic Motivation Orientation subscales (identified regulation,
introjected regulation, and external regulation), and an Amotivation subscale. Each
subscale consists of four items, with each subscale score ranging from 4 to 28.
Additionally, a motivation score can be calculated for each category (intrinsic, extrinsic,
and amotivation) by averaging the score of all items in the subscales within the category.
Higher scores indicate a high endorsement of that particular academic motivation. An
example item from this scale is: “Because I want to have "the good life" later on.” For the
purposes of this study, the total score for the intrinsic motivation category was used
because research indicates that intrinsic motivation is positively related to self-efficacy
and academic performance in college populations (Strage & Brandt, 1999; Turner, et al.,
2009). Additionally, within college populations, intrinsic motivation as opposed to
extrinsic motivation and amotivation, has been found to result in more academic success
and better test performance (Vansteenkiste et al., 2004).
Fairchild, Horst, Finney, and Barron, (2005) collected data from 1,406 college
students and found adequate Cronbach’s alphas for all subscales: to know (a = .86),
toward accomplishment (a = .90), to experience stimulation (a = .86), identified
regulation (a = .77), introjected regulation (a = .85), external regulation (a = .85), and
amotivation (a = .85). Additionally, these researchers found good convergent and
discriminative validity (Fairchild et al., 2005). In the present study, the Cronbach’s alpha
coefficient for the AMS-C 28 was .92 for the pre-intervention time point and .77 for the
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post-intervention time point.
The Brief Resilience Scale (BRS; Smith et al., 2008). The BRS is a 6-item scale
measuring the ability to bounce back or recover from stress on a 5-point Likert scale (1 =
strongly disagree; 5 = strongly agree) (Appendix C). A sample item is: “I usually come
through difficult times with little trouble.” A total score can be determined by first
reverse coding questions 2, 4, and 6, and then summing all scores. Higher scores indicate
higher levels of resilience.
This scale has been validated in the college population with loadings ranging from
.69 to .90 (Smith et al., 2008). In addition, internal consistency was found to be good (a =
.84 - .87; Smith et al., 2008). Test-retest reliability among college students was found to
be .69 (Smith et al., 2008). The BRS showed good concurrent validity as it was found to
be significantly and positively correlated with the Connor-Davidson Resilience Scale (r =
.59; CD-RISC; Connor & Davidson, 2003) and the Ego-Resiliency Scale (r = .51; E-RS;
Block & Kremen, 1996) (Smith et al., 2008), showing evidence of convergent validity. In
the present study, the Cronbach’s alpha coefficient for the BRS was good, with .89 for
the pre-intervention time point and acceptable, with .77 for the post-intervention time
point.
Dispositional Resilience Scale (DRS-15; Bartone, 1995). The DRS-15 is a 15item scale measuring hardiness (Appendix C). Funk (1992) critically reviewed hardiness
theory and research and deemed the Dispositional Resilience Scale to be the best
available measurement of hardiness. This scale was developed from the original
Hardiness Scale (Bartone, 1989), and as such over 25 years of research have gone into
the development of the DRS-15 (Bartone, 1995).
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Participants are instructed to indicate how true or untrue positive and negative
statements are about their life in general, along a four-point Likert scale (0 = not at all
true, 3 = completely true). A sample item is: “Changes in routine are interesting to me.”
This scale contains three subscales with five items each. The subscales are control,
commitment, and challenge, all dimensions of hardiness. Subscale scores can be derived
by reverse coding six items and adding the five scores pertaining to each subscale.
Subscale scores range from 0 to 15. Additionally, by adding all scores one can calculate a
total hardiness score. Total hardiness scores range from 0 to 45, with higher scores
indicating higher levels of hardiness. Research has confirmed this three-facet structure, as
well as the measurement of a general hardiness structure (Sinclair & Tetrick, 2000).
This measure has been used with college students (Bartone, 2007; Hystad, Eid,
Laberg, Johnsen, & Bartone, 2009) and has been found to have an internal consistency of
.71 (Hystad et al., 2009). Additionally, Bartone (2007) reported scores on the DRS-15
correlating well with the 30-item version (r = .84) with a group of undergraduates. He
also found high reliability, with an overall 3-week test-retest reliability coefficient of .78,
as well as high test-retest reliability for commitment (.75), control (.58), and challenge
(.81). In the present study, the Cronbach’s alpha coefficient for the DRS-15 was poor,
with .64 for the pre-intervention time point and .64 for the post-intervention time point.
Post-Intervention Questions. Additional questions were included at the end of
the post-test questionnaire for participants in the traditional journaling group (Appendix
D) and the text messaging groups (Appendix E). Questions for the traditional journaling
group involved perceived benefit of the intervention, preferences for timing, and
strengths and weaknesses of online journaling. These participants were also asked how
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they typically accessed the intervention (i.e., computer or cell phone). Questions included
for the SMS text-based expression group participants involved perceived benefit of the
intervention, preferences for timing, and strengths and weaknesses of text message
formatting.
Procedure
Prior to collecting data, approval was obtained from the Institutional Review
Board (IRB) at the author’s university. Participants were recruited through convenience
sampling methodology through means of class and e-mail announcements. The
researcher contacted class instructors and asked their permission to visit classes to
describe the study and request research participation. Some instructors chose to offer
students extra credit for participation. If extra credit was offered, the instructor was asked
to offer an alternative extra credit assignment for students who chose not to participate.
Additionally, participants who completed the entire study were entered to win one of two
$25 gift cards. There were risks associated with this study. Specifically, some questions
pertained to distress and the potential for processing emotional issues that may cause
some participants discomfort. As a result, contact information for the university
counseling center and the national crisis hotline phone number were included during the
informed consent. Furthermore, participants were reminded in the informed consent that
they could choose to withdraw from the study at any time, without penalty, if they
experienced discomfort and wished to not participate.
Instructions and URL links to pre-intervention measures for each of the four
groups were printed on slips of paper. The slips of paper were randomly combined and
students who chose to participate in the study were passed a slip of instructions by
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chance. Instruction slips included group-specific web links directed to baseline measures
tied to the assigned intervention, or lack thereof. The surveys began with an informed
consent and once participants indicated consent, they were directed to complete the
demographic questionnaire and five assessments. These measures assessed psychological
distress (Goldberg & Williams, 1988; Ware & Sherbourne, 1992), sleep (Fortunato et al.,
2008), learning motivation (Vallerand et al., 1992), resilience (Smith et al., 2008), and
hardiness (Bartone, 1995). To control for order effects, the order of the measurements
was randomized. This survey took approximately 15-20 minutes to complete.
Participants’ university email addresses were used to categorize survey responses without
the use of the participants’ names. The lead investigator and dissertation chair had access
to a document listing participants’ email addresses and information concerning the
corresponding intervention that participant was engaged in to aid with the organization
and data analysis. At the end of the pre-intervention survey, depending on what
intervention they are assigned to, participants were asked to provide their preferred email
address or cell phone numbers. Email addresses or cell phone numbers were used to send
messages over the course of approximately ten weeks to remind participants to engage in
the assigned intervention and complete study measures at the two additional time points
(post-test and follow-up).
After completing the baseline measures, students were contacted via email or text
message with unique instructions concerning the intervention they would complete. An
online data collection website (PsychData®) was used to collect pre- and postintervention data as well as follow-up data. PsychData® was also used for the traditional
journaling group to enter journal entries into blank entry boxes. In addition, a program to
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send and receive mass text messages was utilized (TellMyCell® Short Message Services
(SMS) software). This program has been used in research with college students (Wasco,
2017) and offers confidentiality of participant contact information and data. Participants
in the control group were not contacted again until it was time to complete the postintervention measures. The post-test survey was completed immediately after the
intervention ended (4-weeks after baseline). The follow-up survey was completed 6weeks after the intervention ended (10-weeks after baseline).
Email addresses and cell phone numbers were only kept until data analysis was
complete and were only accessible to the lead investigator and dissertation chair in a
password-protected file on a password-protected hard drive.
Traditional journal entry group. Participants in the traditional journal entry
group were instructed to spend roughly 5-10 minutes writing a journal entry concerning a
positive event from that week, one evening a week for four weeks (one month; 4 total
entries). These participants received emails from the lead investigator which included an
embedded survey link (a separate link for each week of the intervention) from which
participants could directly access an open-ended response box on PsychData®. The
prompt for first journal entry was:
I would like for you to write about your thoughts and feelings about a positive
event from the past week. All of your writing will be completely confidential.
Don't worry about spelling, sentence structure, or grammar. The only rule is that
once you begin writing, continue to write for 10-15 minutes.
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For each subsequent journal entry, the prompt was simply: Please use the following link
to complete this week’s 10-15 minute journal entry about a positive event from the past
week.
Daily SMS text-based journal entry group. Participants in the daily SMS textbased journal entry group were instructed to spend approximately one minute a day,
Monday through Friday, sending a brief SMS text message journal entry concerning a
positive event from that day for four weeks (one month; 20 total texts). These participants
were prompted to engage in the intervention through a SMS text message from the lead
investigator each day of the intervention (i.e., Please text me about a positive event from
today). All SMS text messages were sent and received using TellMyCell® Short
Message Service (SMS) software.
Bi-weekly SMS text-based journal entry group. Participants in the bi-weekly
SMS text-based journal entry group were instructed to spend approximately one minute a
day, on Tuesdays and Thursdays, sending a brief SMS text message journal entry
concerning a positive event from that day for four weeks (one month; 8 total texts). These
participants were also prompted via SMS text message from the lead investigator each
day of the intervention (i.e., Please text me about a positive event from today).
Control group. Participants in the control group did not engage in the
intervention portion of the study. These participants only received emails from the lead
investigator to complete the pre-intervention, post-intervention, and follow-up surveys.
Post-intervention. After the four-week intervention time period, all participants
received a message through either email or SMS text messaging containing a groupspecific link to PsychData® in order to complete a post-intervention survey containing
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the same measures they completed for the baseline and a few additional questions
pertaining to the specific intervention they completed. Six-weeks after the intervention
time period ended participants received an additional message through email or SMS text
messaging containing a group-specific link to a third, follow-up, survey. Participants who
adequately completed all portions of the study completed a total of three online surveys,
over a 10-week period, in addition to completing any assigned journal entries.

CHAPTER IV
Results
This study was a mixed design consisting of three waves of data collection.
However, due to poor compliance, only two waves of data collection were analyzed. A
longitudinal (repeated measures), quasi-experimental design was employed. There
were two categorical, independent variables: The first was a within-subjects factor:
time (with two levels: pre-intervention and post-intervention) and the second was a
between-subjects factor, intervention (with four levels: traditional journaling, daily
SMS text-based journaling, bi-weekly SMS text-based journaling, and a control
group). The continuous, dependent variables were psychological distress, sleep, and
learning motivation, as well as a continuous, controlling variables of resilience and
hardiness.
Repeated measures are ideal when participants are measured multiple times to
examine potential score changes due to interventions. Repeated measures are ideal in
experimental conditions because this design requires fewer participants, allows the
ability to partial out variability due to individual differences, and can track effect over
time (Howitt & Cramer, 2011). Multiple analysis of variance (MANOVA) is used to
analyze the difference between group means when there are multiple continuous,
dependent variables. Furthermore, a factorial MANOVA can be used to examine the
main effects of every variable, as well as every possible interaction among all
variables. This is an ideal statistic because treatments can affect participants in
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complex ways. Additionally, running a MANOVA rather than multiple analyses of
variance (ANOVAs) reduces experiment-wise error (i.e., the probability of
committing type I error) as it examines a single omnibus test with all variables
included in a single model. Further, repeated measures MANOVAs can be more
powerful to reveal significant differences that cannot be detected by separate
ANOVAs (Tabachnick & Fidell, 2013). Additionally, MANOVAs can include control
variables, thus allowing for the relationship between the independent and dependent
variables to be better understood. A repeated measures MANOVA was used since this
study had multiple dependent variables with means compared over time (time 1 and
time 2).
Data Screening and Missing Values
Prior to conducting the primary analyses of the study, the data was cleaned,
and preliminary data analyses were conducted to determine whether there were any
issues with the data (e.g., missing values, outliers). The final sample of this study
included 149 college students, resulting in a 61.6% attrition rate. Research indicates
attrition rates of 30% to 83% (Franzini & Grimes, 1980; Harris & Bruner, 1971;
Vanicelli, Pfau, & Ryback1976). All participants completed each part of the
intervention and completed at least 80% of the questions on pre-intervention and postintervention surveys. Missing data were handled using the person mean substitution
method. Prior empirical research supports the use of person mean substitution over
competing options such as listwise deletion or item mean substitution (Hawthorne &
Elliott, 2005), and evidence also suggests it is an effective and valid method for
removing missing data for participants with missing data values of 20% or less
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(Downey & King, 1998). Participants who did not meet the criteria of completing over
80% of items were subsequently eliminated from the data set.
Preliminary Analyses
Descriptive statistics were computed for each of the study variables and
reliability coefficients (i.e., Cronbach’s alpha) were conducted to determine whether
the instruments used in the present study had adequate internal consistency. Tables 2
and 3 report the Cronbach’s alpha coefficients, means, standard deviations, and
bivariate correlations among the predictor, control, and dependent variables at each
time point included in this study.
Table 2
Means, Standard Deviations, Cronbach’s Alphas, and Bivariate Correlations Among
the Predictor, Control, and Dependent Variables at the Pre-Intervention Time Point
Pre-Intervention
Variable

1

2

3

4

5

M

SD

α

1. GHQ
- -.522**
.158 -.595** -.055
49.82
12.28 .92
2. ADSWS
-.035
.440** .071
92.87
17.48 .87
3. AMS-C
-.078
.254** 49.19
14.69 .92
4. BRS
.165*
19.57
4.94 .89
5. DRS
34.55
5.52 .64
Note. N = 149. GHQ = the General Health Questionnaire Total Scale, ADSWS = the
Adult Sleep Wake Scale Total Scale, AMS-C = the Academic Motivation Scale
College Version Intrinsic Motivation Scale, BRS = the Brief Resilience Scale Total
Scale, and DRS = Dispositional Resilience Scale Total Scale.
* p < .05. ** p < .001.
Table 3
Means, Standard Deviations, Cronbach’s Alphas, and Bivariate Correlations Among
the Predictor, Control, and Dependent Variables at the Post-Intervention Time Point
Post-Intervention
Variable

1

2

3

4

5

M

SD

α

1. GHQ
2. ADSWS

-

-.513**
-

.065
-.028

-.127
.115

.012
.039

47.68
93.97

12.62
12.32

.93
.70
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3. AMS-C

-

.129

.389**

53.29

12.12

.77

4. BRS
.199*
18.90
4.69 .77
5. DRS
31.47
6.43 .64
Note. N = 149. GHQ = the General Health Questionnaire Total Scale, ADSWS = the
Adult Sleep Wake Scale Total Scale, AMS-C = the Academic Motivation Scale
College Version Intrinsic Motivation Scale, BRS = the Brief Resilience Scale Total
Scale, and DRS = Dispositional Resilience Scale Total Scale.
* p < .05. ** p < .001.
Preliminary analyses were conducted prior to testing the hypotheses, although
it has been established that random assignment promotes equity between treatment
groups (R.A. Fisher, as cited in Krauth, 2000), ANOVAs were performed to evaluate
if any differences existed between the groups on psychological distress, sleep, learning
motivation, resilience, and hardiness.
First, five separate one-way analyses of variance (ANOVA) were conducted to
determine whether participants had significant differences in terms of pre-intervention
(i.e., baseline) psychological distress, sleep, and learning motivation by treatment
group. The results of the one-way ANOVA comparing groups on pre-intervention
psychological distress indicated there were no statistically significant differences
between treatment groups, F(1, 43) = 1.031, p = .439. Similarly, the results of the oneway ANOVA comparing treatment groups on pre-intervention sleep F(1, 59) = 1.389,
p = .080, pre-intervention learning motivation F(1, 59) = 1.297, p = .132, preintervention resilience F(1, 22) = .794, p = .728, and pre-intervention hardiness F(1,
23) = .941, p = .545 were not statistically significantly different. Taken together, these
results show no statistically significant differences in baseline levels of psychological
distress, sleep, learning motivation, resilience or hardiness between the treatment
groups.
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Next, a one-way ANOVA was conducted to determine whether there were
significant gender differences in baseline psychological distress, sleep, learning
motivation, resilience, and hardiness. Results indicated there were significant
differences in baseline psychological distress, F(1, 147) = 6.705, p = .011, between
males (M = 45.738, SD = 9.415, n = 42) and females (M = 51.420, SD = 12.93, n =
107), with females exhibiting higher rates of baseline psychological distress. This
finding is consistent with previous research which has found females to consistently
report more depressive symptoms than males, with females being about twice as likely
to develop depression (Nolen-Hoeksema, 1990; Weissman et al., 1996). Additionally,
there were significant differences in baseline sleep, F(1, 147) = 5.495, p
= .020, between males (M = 98.143, SD = 15.212, n = 42) and females (M = 90.794, SD
= 17.931, n = 107), with males reporting poorer sleep quality. This finding is interesting
because previous research indicates somewhat inconsistent findings concerning gender
differences of sleep quality. For instance, research has indicated both no gender
differences in sleep quality (Lindberg et al., 1997; Park et al., 2001) and females
reporting poorer quality of sleep than males (Coren, 1994; Doi, Minowa, Uchiyama, &
Okawa, 2001; Tsai & Li, 2004). There were no significant gender differences in baseline
learning motivation F(1, 147) = 3.656, p = .058. Again, this finding is inconsistent with
previous research which has found females to report higher levels of intrinsic learning
motivation (Vallerand, 1997; Vecchione, Alessandri, & Marsicano, 2014). There were no
significant gender differences in baseline resilience, F(1, 147) = 2.135, p = .146.
Interestingly, prior research is inconsistent, indicating that both females report higher
levels of resilience (Sun & Stewart, 2007), and males report higher levels of resilience
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(Stratta et al., 2013). However, there were significant differences in baseline hardiness,
F(1, 147) = 9.696, p = .002, between males (M = 21.524, SD = 4.180, n = 42) and
females (M = 18.804, SD = 5.016, n = 107), with males reporting higher rates of baseline
hardiness. Previous research does not indicate gender differences in hardiness, but does,
however, suggest that hardiness acts as a buffer for males, but not for females (Benishek
& Lopez, 1997).
As a follow-up to the significant gender differences found, an exploratory
MANOVA was run controlling for gender within groups. Results indicated significant
gender differences within all groups, for psychological distress, F(1, 12190.26) = 121, p
= .000, partial η2 = .500, sleep, F(1, 89997.260) = 390.857, p = .000, partial η2 = .764,
learning motivation, F(1, 12368.864) = 68.592, p = .000, partial η2 = .362, resilience, F(1,
4159.393) = 218.864, p = .000, partial η2 = .644, and hardiness, F(1, 7797.928) =
272.540, p = .000, partial η2 = .693.
Primary Analyses
Prior to the primary analysis, the assumptions of a multivariate analysis of
variance (MANOVA) were tested and addressed using the recommendations outlined in
the literature (Tabachnick & Fidell, 2013). The data were assessed for univariate outliers
within each level of the independent factors (i.e., intervention and time), standardized
scores were computed. An evaluation of these values indicated there were four
standardized scores greater than 3.29 or less than -3.29 (p < .001, two-tailed test);
therefore, plots were analyzed for univariate outliers and as such four cases were
identified and removed (Tabachnick & Fidell, 2013). Multivariate outliers were then
assessed using Mahalanobis Distance. Maximum Mahalanobis Distance values for each
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level of the independent variables (intervention type) were compared to the χ2 critical
value for five degrees of freedom (determined by the number of predictors). The highest
Mahalanobis Distance value was 30.298 > 20.515, this tells us there may be multivariate
outliers (Stevens, 2002; Tabachnick & Fidell, 2013). The highest Cook’s Distance value
was .105. Previous literature suggests this value should be below one (Tabachnick &
Fidell, 2013). The highest Centered Leverage value was .210, more than the Maximum
Value = .121. Overall, results indicated the possibility of multivariate outliers. As a
result, 19 cases met criteria to be considered significant multivariate outliers and were
deleted, bringing the total sample size to 126. Both Tables 4 and 5 portray the Cronbach’s
alpha coefficients, means, standard deviations, and bivariate correlations among the
predictor, control, and dependent variables at each time point included in this study after
removing univariate and multivariate outliers.
Table 4
Means, Standard Deviations, Cronbach’s Alphas, and Bivariate Correlations Among the
Predictor, Control, and Dependent Variables at the Pre-Intervention Time Point
Pre-Intervention
Variable

1

2

3

4

5

M

SD

α

-.468** .132
-.630** -.065
1. GHQ
48.53
12.28 .86
.028
.357**
.079
2. ADSWS
95.03
17.48 .87
-.051
.291** 48.26
3. AMS-C
14.69 .92
.259** 20.07
4. BRS
4.94 .89
5. DRS
34.40
5.52 .64
Note. N = 126. GHQ = the General Health Questionnaire Total Scale, ADSWS = the
Adult Sleep Wake Scale Total Scale, AMS-C = the Academic Motivation Scale College
Version Intrinsic Motivation Scale, BRS = the Brief Resilience Scale Total Scale, and
DRS = Dispositional Resilience Scale Total Scale.
* p < .05. ** p < .001.
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Table 5
Means, Standard Deviations, Cronbach’s Alphas, and Bivariate Correlations Among the
Predictor, Control, and Dependent Variables at the Post-Intervention Time Point
Post-Intervention
Variable

1

2

3

4

5

M

SD

α

-.492** -.008 -.448** -.277** 46.53 12.62 .93
1. GHQ
.006
.365**
.158
2. ADSWS
96.92 12.32 .70
-.022
.461** 50.95 12.12 .77
3. AMS-C
.372** 20.00
4. BRS
4.69 .77
- 33.86
5. DRS
6.43 .64
Note. N = 126. GHQ = the General Health Questionnaire Total Scale, ADSWS = the
Adult Sleep Wake Scale Total Scale, AMS-C = the Academic Motivation Scale College
Version Intrinsic Motivation Scale, BRS = the Brief Resilience Scale Total Scale, and
DRS = Dispositional Resilience Scale Total Scale.
* p < .05. ** p < .001.
The normality assumption was examined within each level of the independent
factors and indicated no violations to this assumption. Histograms were analyzed for an
approximately normal curve. In addition, skewness, kurtosis, whisker plot, Q-Q plots,
and detrended q-q plots were assessed for normal distribution. The Shapiro-Wilk test was
also analyzed. Linearity among the dependent variables with respect to each group was
examined using scatterplot matrices. Multicollinearity was assessed using variance
inflation factors (VIFs). No values exceeded the value of 5, indicating the assumption
was met. Homogeneity of variance and covariance was assessed for each dependent
variable using Levene’s test and Box’s M test (Tabachnick & Fidell, 2013). Levene’s
Test of Equality of Error Variances and Box’s Test of Equality of Covariance Matrices
were nonsignificant, indicating these assumptions are met.
Repeated Measures MANCOVA. Prior to running the analyses of the present
study, a repeated Measures MANCOVA was performed to control for the possible effects
of gender on psychological distress, sleep, and learning motivation, given the fact that
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gender was seen to significantly impact baseline measures. The between-subjects variable
was the group (traditional journaling, daily SMS text-based journaling, bi-weekly SMS
text-based journaling, and control), the within-subjects factor was time period (preintervention and post-intervention), and the covariate was gender. Results indicated a
statistically significant interaction between test scores over time and gender, Wilks’s Λ =
.932, F(2, 117) = 4.289, p = .016, partial η2 = .068, however, no significant interaction
effect was found between test scores over time, gender, and group assignment, Wilks’s Λ
= .990, F(3, 118) = .388, p = .762, partial η2 = .010. Further, no significant findings were
found between groups, gender, or group by gender. Due to the lack of significance when
controlling for gender, analyses were run, as planned, excluding gender as a control
variable.
Repeated measures MANOVA. A 3 X 2 (group X time periods) repeated
measures MANOVA was performed to investigate post-intervention group (traditional
journaling, daily SMS text-based journaling, bi-weekly SMS text-based journaling, and
control) differences in psychological distress, sleep, and learning motivation. The
between-subjects variable was the group (traditional journaling, daily SMS text-based
journaling, bi-weekly SMS text-based journaling, and control), and the within-subjects
factor was time period (pre-intervention and post-intervention). The means and standard
deviations of psychological distress, sleep quality, learning motivation, resilience, and
hardiness scores at each level of the independent factors are presented in Table 6.
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Table 6
Means and Standard Deviations at Each Level of the Independent Factors

Variable

PreIntervention

PostIntervention

Marginal
Mean
Estimates

n
M
SD
M
SD
Traditional Journaling
Psychological Distress
26
47.62
9.98
43.46
9.66 45.54 (1.87)
Sleep Quality
26
97.31
14.95
97.15 15.00 97.23 (2.94)
Learning Motivation
26
52.00
15.60
56.23 15.54 54.11 (2.56)
Resilience
26
20.54
4.79
20.85
5.71 20.96 (0.82)
Hardiness
26
33.85
4.92
35.15
5.68 34.92 (0.96)
Daily Text Journaling
Psychological Distress
32
49.41
12.14
46.91 10.00 48.16 (1.68)
Sleep Quality
32
96.25
16.92
97.09 16.17 96.67 (2.65)
Learning Motivation
32
48.56
11.98
52.66 12.58 50.61 (2.31)
Resilience
32
19.94
4.29
19.38
5.55 19.65 (0.74)
Hardiness
32
34.50
4.67
33.94
5.35 34.76 (0.87)
Bi-Weekly Text Journaling
Psychological Distress
42
46.19
9.92
45.19
9.21 45.69 (1.47)
Sleep Quality
42
95.14
17.20
94.40 16.15 96.27 (2.31)
Learning Motivation
42
45.45
14.79
47.38 15.26 46.41 (2.02)
Resilience
42
20.45
4.52
20.40
5.24 20.43 (0.64)
Hardiness
42
34.24
3.74
33.29
5.45 33.76 (0.76)
Control
Psychological Distress
26
49.58
12.17
48.42 12.31 49.00 (1.87)
Sleep Quality
26
94.50
15.29
95.08 12.60 94.79 (2.94)
Learning Motivation
26
49.85
11.42
47.65 10.31 48.75 (2.56)
Resilience
26
19.81
4.31
20.04
4.61 -19.92 (0.64)
Hardiness
26
34.50
4.36
33.35
5.05 33.92 (0.96)
Note. Variables consist of the total scale scores. The estimated marginal means are in the
far-right column and the standard error for these means are in the parentheses. The
pairwise comparisons suggested there were no statistically significant estimated marginal
means.
Results of the one-way repeated measures MANOVA indicated statistically
significant differences in psychological distress over time, Wilks’s Λ = .948, F(1, 122) =
6.659, p = .011, partial η2 = .052, and learning motivation over time, Wilks’s Λ = .945,
F(1, 122) = 7.087, p = .009, partial η2 = .055, and nonsignificant differences for sleep
over time, Wilks’s Λ = .992, F(1, 122) = .937, p = .335, partial η2 = .008. Figure 1
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displays the overall mean differences between pre and post-intervention scores of
psychological distress, sleep quality, learning motivation, resilience, and hardiness.
Results indicated Maulchy’s Test of Sphericity were significant, indicating that
variances are not equal. As such, this assumption was not met and Greenhouse-Geisser
was used instead. Tests of within-subjects effects indicated statically significant patterns
of change over time for scores of psychological distress [F(1, 293.885) = 6.659, p = .011,
partial η2 = .052], sleep [F(1, 47.173) = .937, p = .335, partial η2 = .008], and learning
motivation [F(1, 244.702) = 7.087, p = .009, partial η2 = .055].
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Post-Intervention
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Figure 1. Estimated Marginal Means of Psychological Distress,
Sleep, and Learning Motivation
The line represents the estimated marginal means for psychological distress, sleep, and
learning motivation pre and post-intervention conditions. Notice, psychological distress
decreases over time, while sleep quality and learning motivation increase over time.
* p < .05.
Psychological distress. Results of the repeated measures MANOVA indicated
significant differences between pre-intervention psychological distress (M = 48.197) and
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post-intervention psychological distress (M = 45.995), p = .011. However, results
indicated no significant differences between groups.
Sleep. Results indicated nonsignificant (p = .335) differences between pre and
post-intervention sleep quality, as well as nonsignificant group differences in sleep.
Learning motivation. Furthermore, results indicated significant differences
between pre-intervention learning motivation (M = 48.965) and post-intervention learning
motivation (M = 50.975), p = .009. Additionally, significant differences were found (p =
.020) between the traditional journal group and the bi-weekly text message group for
learning motivation.
In other words, overall, participant’s psychological distress and learning
motivation scores significantly changed over time, while sleep quality scores did not
significantly change over time, meaning participants in all groups had relatively equal
changes in sleep quality over time. Meanwhile, there were significant group differences
for learning motivation between the traditional journal group and the bi-weekly text
message group. Figures 2 through 4 indicate mean differences between pre and postintervention scores of psychological distress, sleep quality, learning motivation by group.
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Figure 2. Estimated Marginal Means of Psychological Distress
The line represents the estimated marginal means for psychological distress following the
intervention conditions. Notice that all interventions resulted in significant pre and post
intervention effects, however, no significant differences were found between groups. * p
< .05.
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Figure 3. Estimated Marginal Means of Sleep
Note. The line represents the estimated marginal means for sleep quality following the
intervention conditions. Notice that no interventions resulted in significant pre and post
intervention effects, further, no significant differences were found between groups.
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Figure 4. Estimated Marginal Means of Learning Motivation
Note. The line represents the estimated marginal means for learning motivation following
the intervention conditions. Notice that all interventions resulted in significant pre and
post intervention effects, however, only the traditional journaling group and bi-weekly
text message journaling group differed significantly. * p < .05.
Hypothesis 1. Hypothesis 1 postulated that all students engaged in written
expression interventions would benefit above and beyond participants in the control
group receiving no intervention. Results of the repeated measures MANOVA indicated
no significant group differences between intervention groups and the control group,
Wilks’s Λ = .926, F(9, 292.199) = 1.041, p = .408, partial η2 = .025.
Hypothesis 2. Hypothesis 2 postulated that students engaged in SMS text-based
written expression interventions would benefit above and beyond participants in the
traditional journaling intervention group. Results of the repeated measures MANOVA
indicated significant differences between the SMS bi-weekly text message group and the
traditional journaling intervention for learning motivation (p = .020). Specifically, those
engaged in the traditional written expression intervention benefitted significantly more
than those engaged in the SMS bi-weekly text message written expression intervention
for learning motivation. However, this did not work out for psychological distress and
sleep.
Hypothesis 3. Hypothesis 3 postulated that students engaged in the daily SMS
text-based written expression intervention would benefit, above and beyond participants
in the bi-weekly SMS text-based written expression intervention group. Results of the
repeated measures MANOVA indicated no significant group differences between
students engaged in the daily SMS text-based written expression intervention and
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students engaged in the bi-weekly SMS text-based written expression intervention,
meaning no change in psychological distress, sleep, and learning motivation.
Follow up Analysis. As a follow-up to the significant interaction effects, Scheffe's
mixed model post hoc comparison tests were performed. Scheffe-type procedure allows
one to test many sub-effects without increasing the chance that a Type I error will occur
(O'Brien & Kaiser, 1985). The results from the Scheffe tests were insignificant.
Repeated Measures MANCOVA. A repeated Measures MANCOVA was
performed to control for the possible effects of resilience and hardiness on psychological
distress, sleep, and learning motivation. The between-subjects variable was the group
(traditional journaling, daily SMS text-based journaling, bi-weekly SMS text-based
journaling, and control), the within-subjects factor was time period (pre-intervention and
post-intervention), and the covariates were hardiness and resilience.
Hypothesis 4. Hypothesis 4 postulated that for all active intervention groups, that
when controlling for resilience and hardiness, participants who engaged in written
expression activities would exhibit significantly decreased levels of psychological
distress, and increased levels of sleep quality and learning motivation. The results of the
repeated measures MANCOVA indicated Maulchy’s Test of Sphericity was significant,
indicating that variances are not equal. As such, this assumption was not met and
Greenhouse-Geisser was used instead.
Resilience. Tests of within-subjects effects indicated statistically significant
patterns of change over time for scores of psychological distress when controlled for by
pre-intervention resilience Wilks’s Λ = .896, F(1, 121) = 14.032, p < .001, partial η2 =
.104, F(1, 559.523) = .883, p < .001, partial η2 = .104, and learning motivation when
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controlled for by pre-intervention resilience Wilks’s Λ = .996, F(1, 121) = .513, p = .475,
partial η2 = .004, F(1, 17.793) = .513, p = .475, partial η2 = .004. Pairwise comparisons
indicated nonsignificant group differences between pre and post-intervention
psychological distress and sleep, when controlled for by pre-intervention resilience.
Additionally, tests of within-subjects effects indicated, while approaching significance,
no actual statistically significant patterns of change over time for sleep controlled for by
pre-intervention resilience Wilks’s Λ = .969, F(1, 121) = 3.899, p = .051, partial η2 =
.031, F(1, 191.819) = 3.899, p = .051, partial η2 = .031. However, significant group
differences (p = .019) were found in learning motivation between the traditional
journaling group and the bi-weekly SMS text-based journaling group, with the traditional
journaling group scoring significantly higher than the bi-weekly SMS text-based
journaling group on learning motivation overtime when controlling for pre-intervention
resilience.
Hardiness. Tests of within-subjects effects indicated no significant patterns of
change over time for scores of psychological distress controlling for pre-intervention
hardiness Wilks’s Λ = .992, F(1, 121) = .963, p = .328, partial η2 = .008, F(1, 42.502) =
.963, p = .328, partial η2 = .008, and sleep controlling for pre-intervention hardiness
Wilks’s Λ = .997, F(1, 121) = .378, p = .540, partial η2 = .003, F(1, 19.152) = .378, p =
.540, partial η2 = .003. However, tests of within-subjects effects also indicated significant
patterns of change over time for scores of learning motivation controlling for preintervention hardiness Wilks’s Λ = .956, F(1, 121) = 5.600, p = .020, partial η2 = .044,
F(1, 186.340) = 5.600, p = .020, partial η2 = .044. Pairwise comparisons indicated
nonsignificant group differences between pre and post-intervention psychological distress
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and sleep, when controlling for pre-intervention hardiness. However, when controlling
for pre-intervention hardiness, significant group differences (p = .011) were found in
learning motivation between the traditional journaling group and the bi-weekly SMS textbased journaling group, with the traditional journaling group scoring significantly higher
than the bi-weekly SMS text-based journaling group on learning motivation overtime
when controlling for hardiness.
Follow-up questionnaires. Additional follow-up questions were asked of the
students engaged in interventions in order to better understand their subjective
experiences. A theme for all students engaged in journaling interventions was most liking
the positive reflection piece of the intervention. For example, one student noted “it makes
you pause and remember something that made you smile, which usually makes you smile
again,” while another wrote “it made me realize that something good can come out of
every day.” The majority of traditional journalers (75%) and SMS text-based journalers
(63%) reported feeling that they benefitted from the intervention. Further, most
traditional journalers (87%) and SMS text-based journalers (78%) did not find the
intervention to be annoying or bothersome.
Most traditional journalers rated time (77%) as the aspect they liked most about
the intervention, while most SMS text-based journalers rated ease (58%) as their most
liked aspect. Meanwhile, most traditional journalers rated difficulty (55%) as the aspect
they liked the least, while most SMS text-based journalers rated time (46%) as the aspect
they liked the least. Text-based journalers also struggled with finding something positive,
“Sometimes I didn't know what to write about,” but also the inconvenience of the
intervention. One student commented, “sometimes was annoying and I didn't want to do
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it,” another stated, “thought I got a text but it's just this,” and another wrote “Timing.
Sometimes it asked too early in the day. Luckily I get up early.”
Interestingly, 32% of traditional journaling participants reported engaging in the
intervention via their cellphone rather than their laptop. Furthermore, 18% of students
engaged in the SMS text-based interventions used a smart-watch device at least some of
the time throughout the intervention. Most traditional journals reported wanting to
receive notifications between the hours of 9:00 AM and 12:00 PM (32%) or between 3:00
PM and 6:00 PM (19%). Interestingly, SMS text-based journalers reported wanting to
receive notifications between the hours of 6:00 PM and 9:00 PM (31%), between 3:00
PM and 6:00 PM (25%), or between 12:00 PM and 3:00 PM (21%). This indicates that,
on average, students engaged in SMS text-based interventions preferred to receive
prompts in the evening and later in the day, while traditional journalers preferred to
receive prompts earlier in the day.
It is important to address the high attrition rate of the present study. Specifically,
the fact that the study was unable to adhere to the original plan of analyzing data through
follow-up. When running statistics on only those individuals who were retained from the
post-test survey through the follow-up survey, it is interesting to see that the only
significant difference between participants who completed the entire intervention, and
those who dropped out, was group assignment, F(1, 378.13) = 1839.84, p = .000. Further,
post-hoc comparisons using Scheffe's mixed model post hoc comparison tests indicate
significant differences between the traditional journaler’s likelihood of dropping out
compared to the other intervention groups. In particular, it appears that participants
assigned to the traditional journaling group were less likely than other participants to
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drop out of the study. This may have contributed to some of the significant findings of
the present study.

CHAPTER V
Discussion
Numerous studies over the past 30 years have revealed various physical and
mental benefits of written emotional expression (Frattaroli, 2006; Lepore & Smyth, 2002;
Pennebaker, 1990; Smyth, 1998; Smyth & Pennebaker, 2001). Psychological distress
(Geisner et al., 2004; Kushner & Sher, 1993; McDermott et al., 1989; Pritchard et al.,
2007; Reetz et al., 2013; Rickinson & Rutherford, 1995; Upcraft & Gardner, 1989) and
sleep problems (Buboltz et al., 2006; Buboltz et al., 2009; Lund et al., 2010; Pilcher &
Walters, 1997; Ye et al., 2015) are prevalent among college students and psychological
distress has been linked to poor learning motivation (Brackney & Karabenick, 1995; Cole
et al., 2004; Colquitt et al., 2000; Fisher, 1998). However, many college students fail to
get treatment (Blanco et al., 2008; Eisenberg et al., 2007). As such, it is important to
explore more accessible interventions to aid this population which is clearly in need of
services. Therefore, the purpose of this study was to determine if college students would
benefit from engaging in written expression. Specifically, would college students
assigned to SMS text-based written expression interventions (daily SMS text-based
journaling and bi-weekly SMS text-based journaling) benefit more than students
engaging in traditional journaling, and would resilience or hardiness control for any
benefits attained.
Preliminary Analyses
It is important to note that no significant pre-intervention differences were found
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for baseline psychological distress, sleep, learning motivation, resilience, and hardiness
for all participants, indicating an even distribution for comparison. Interestingly,
preliminary analyses did indicate that females had significantly higher levels of baseline
psychological distress. Furthermore, males reported significantly poorer baseline sleep
quality and significantly higher baseline hardiness. However, when data was examined
using multivariate statistics, no significant interaction effect was found between test
scores over time, gender, and group assignment. These results may have been due to the
distribution of gender within each group. For example, the bi-weekly SMS text-based
group had 8 male participants and 24 female participants, and the control group had 5
males and 21 females.
Results indicated significant differences between pre-intervention and postintervention psychological distress and learning motivation, but no significant differences
in sleep quality. Indicating that, overall, all intervention participants, regardless of group
intervention, saw a decrease in psychological distress and an increase in learning
motivation over time. Further, participants in the control group saw a decrease in
psychological distress over time and decrease in learning motivation over time.
Hypothesis 1. Hypothesis 1 posited that participants in all written expression
intervention groups would benefit more than participants not engaging in an intervention.
Results indicated only partial support for hypothesis 1. College students engaged in
traditional journaling, bi-weekly SMS text-based journaling, and daily SMS-text based
journaling all saw significant improvements in psychological distress and learning
motivation, and no change in sleep, after engaging in four weeks of journaling.
Furthermore, significant differences between the traditional journal group and the bi-
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weekly text message group (p = .020) were found for learning motivation. Interestingly,
participants in the control group, receiving no intervention, also saw improvements in
psychological distress over time, but reported poorer learning motivation over time.
These results are important because they confirm the research indicating that
written expression is effective (see Smyth, 1998, for a meta-analysis). However, it is
interesting that these findings indicate that written expression only impacted
psychological distress and learning motivation, while not impacting sleep quality.
Research in the past has indicate that traditional journaling does impact sleep (Emmons
& McCullough, 2003). This lack of significant results may be due to the significant
baseline differences in sleep quality between males and females. Due to these extreme
pre-intervention differences, scores may have averaged out when the two genders were
combined for the present study. Furthermore, given the significant baseline differences
between males and females on psychological distress, the fact that traditional journaling
had a significant impact for the genders combined, this may be an especially useful
intervention across the board. Further, it is interesting the participants also saw
improvements in psychological distress over time, indicating that the passage of time
may result in improvements. Although, the fact that participants engaged in no treatment
had poorer learning motivation over time, while those engaged in written expression had
improvements in learning motivation over time, speaks to the efficacy of written
expression for learning motivation.
The truly interesting finding with hypothesis 1, is the significant impact bi-weekly
SMS text-based journaling had on learning motivation. I am unaware of any study
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looking at the effects of bi-weekly SMS text-based journaling on psychological distress,
learning motivation, or sleep. As such, the results add to the literature by informing us
that bi-weekly SMS text-based journaling may help college students increase intrinsic
learning motivation over time. This could be an effective, cost-effective intervention for
college students who are struggling academically.
Once again, it would be interesting to see the impact of SMS text-based
journaling on psychological distress and sleep quality for females and males, separately,
given the significant baseline differences between the genders. Again, there may be
significant results here that are being averaged out due to the polarization of the genders
on these two constructs. A larger sample size with equal distribution of gender would be
needed to analyze differences.
Hypothesis 2. Hypothesis 2 posited that compared to participants in the
traditional journaling intervention, those in the two SMS text-based journaling
interventions would benefit more than those engaged in the traditional written expression
intervention. As noted, results indicated participants in the traditional journaling group,
daily SMS tex-based journaling group, bi-weekly SMS text-based group, and the control
group all experienced significant improvements in psychological distress over time.
Further, all but those in the control group saw significant improvements in learning
motivation over time, with the control group experiencing significant decreases in
learning motivation over time. However, the present findings contrast with hypotheses 2,
as we found that traditional journalers benefited significantly more than bi-weekly SMS
text-based journalers. In particular, participants in the traditional journaling group, on
average, scored significantly higher on post-intervention learning motivation than
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participants in the bi-weekly SMS text-based journaling group. This may be due to effort.
The students who chose to stick with the traditional journaling intervention may have
experienced more benefit in intrinsic learning motivation because they worked harder as
a result of the increased load of the traditional journaling intervention, as opposed to
short text messaging.
These results, again, confirm the efficacy of journaling for college students, and
in particular, traditional journaling (Emmons & McCullough, 2003; Esterling et al., 1994;
Krantz & Pennebaker, 1996; Pennebaker & Francis, 1996; Pennebaker et al., 1988).
Furthermore, it appears that, when it comes to choosing effective journaling intervention
modalities, traditional journaling remains the most effective mode of journaling for
college students. This is an interesting finding because past research has found young
people to actually prefer text message monitoring as opposed to paper diaries (Shapiro et
al., 2012). The present results indicate that for college students struggling with intrinsic
learning motivation, and as a result, academic achievement, traditional journaling may be
the superior choice. It is important to note, again, that journaling efficacy and, further,
modality success, when it comes to psychological distress and sleep quality may differ
when the two genders are analyzed separately, due to significant baseline gender
differences in these variables.
Hypothesis 3. Hypothesis 3 posited that participants engaging, specifically, in
daily SMS text-based journaling would see more benefit than those engaging in biweekly SMS text-based journaling. However, results indicated no significant group
differences between daily SMS text-based journalers and bi-weekly SMS text-based
journalers.
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Research has indicated that 71% of adults in the United States text at least one
time per day (FCC, 2016), with college students spending an average of 8-10 hours per
day on their cell phones (Roberts et al., 2014). Findings concerning hypothesis 2 did find
that participants in both the daily SMS text-based journaling group and the bi-weekly
SMS text-based journaling group experienced significant changes in learning motivation
over time. Yet, results of the present study also indicate that how often college students
are prompted to journal per week, and as a result, how often they engage in journaling is
not significant. These findings speak to dosage. Lyubomirsky and Layous (2013) address
dosage (i.e., frequency and timing) of engaging in positive psychology interventions and
concluded that “when people are free to choose their…activities, they do not view the
activities as cumbersome and gladly perform them for longer and more often.” In other
words, they determined that optimal dosage is dependent on person–activity fit.
It is important to consider that these results may also be due to the sample.
College students who chose to complete the entire intervention may have been similar,
and the number of texts per week may have been irrelevant as most students are on their
phone much of the day, regardless.
Hypothesis 4. Hypothesis 4 posited that after controlling for resilience and
hardiness, effects of written expression would still show significant change over time.
Results of the repeated measures multiple analysis of covariance (MANCOVA) indicated
statically significant patterns of change over time for scores of psychological distress and
learning motivation when controlling for pre-intervention resilience. Additionally, preintervention resilience only significantly controlled for learning motivation between the
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traditional journaling group and the bi-weekly SMS text-based journaling group, with the
traditional journaling group scoring significantly higher than
the bi-weekly SMS text-based journaling group on learning motivation overtime when
controlling for resilience.
Resilience means “to recover quickly or easily from, or resist being affected by, a
misfortune, shock, illness, etc.” (Resilience, 2010). Research indicates that, among
college students, resilience is negatively correlated with psychological distress,
depression, and anxiety (Haddadi & Besharat, 2010). Furthermore, a quality of resilient
individuals is achievement orientation (Werner, & Smith, 1982). Given this information,
the present studies’ findings of statically significant patterns of change over time for
psychological distress, sleep, and learning motivation associated with pre-intervention
resilience align with past research. Interestingly, when it comes to intervention modality,
traditional journalers significantly outperformed bi-weekly SMS text-based journalers
when controlling for pre-intervention resilience. This is in line with hypotheses 1 and 2.
Again, effort may come in to play with these findings, as individuals who chose to follow
through with the more complex intervention modality of nightly journaling may be more
resilient.
When controlling for pre-intervention hardiness, significant patterns of change
over time were only found for scores of learning motivation. Additionally, when
exploring group differences over time, significant group differences were found in
learning motivation between the traditional journaling group and the bi-weekly SMS textbased journaling group, when controlling for pre-intervention hardiness. Specifically, the
traditional journaling group scored significantly higher than the bi-weekly SMS text-
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based journaling group on learning motivation over time when controlling for hardiness.
These results indicate that college students engaged in traditional journaling as opposed
to those engaged in bi-weekly SMS text-based journaling were significantly more likely
to have affected learning motivation over time above and beyond the effects that could be
attributed to pre-intervention hardiness.
A major characteristic of resiliency is hardiness (Connor & Davidson, 2003),
which is considered a personality trait while resilience is not (Bonanno, 2004). Past
research has found that individuals higher in hardiness are lower in psychological distress
(Nowack, 1989), even among college students (Beasley et al., 2003). Given this
information, it is surprising that there were no significant patterns of change over time for
psychological distress and sleep when controlling for hardiness. However, it is not
surprising that learning motivation was significant, as research indicates that college
students high in hardiness have been found to maintain more motivation (Sansone &
Harackiewicz, 1996; Sansone et al., 1999). It is important to keep in mind that the
measure of hardiness used for this study had poor internal consistency, and this may have
affected the scores. Once again, when it came to intervention modality, traditional
journalers significantly outperformed bi-weekly SMS text-based journalers when
controlling for pre-intervention hardiness. This, again, is in line with hypotheses 1 and 2,
which again, may be affected by selection bias. may come in to play with these findings,
as individuals who chose to follow through with the more complex intervention modality
of nightly journaling may be more resilient.
Practical Implications and Strengths
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College is a time of change, stress, and pressure; and marks the beginning of a
new chapter in life. Many college students are at increased risk for psychological distress
(Geisner et al., 2004; Kushner & Sher, 1993; McDermott et al., 1989; Pritchard et al.,
2007; Reetz et al., 2013; Rickinson & Rutherford, 1995; Upcraft & Gardner, 1989) and
poor sleep (Buboltz et al., 2006; Buboltz et al., 2009; Lund et al., 2010; Pilcher &
Walters, 1997; Ye et al., 2015). Additionally, research indicates that many college
students perceive barriers to treatment (Blacklock et al., 2003; Eisenberg et al., 2007;
Givens & Tjia, 2002; Hunt & Eisenberg, 2010; Komiya et al., 2000; Megivern et al.,
2003; Mowbray et al., 2006) and as a result do not receive treatment from college
counseling centers (ACHA-NCHA, 2017; Eisenberg et al., 2007). Given this information,
researching interventions aimed at improving these factors for college students is
beneficial, and journaling is a simple and effective intervention. This study gives us a
better understanding of whether SMS text-based journaling is beneficial for college
students. Overall, we found college students engaged in traditional journaling and biweekly SMS text-based journaling had significantly different pre-intervention and postintervention scores, indicating efficacy of these interventions. Specifically, traditional
journaling was found to significantly improve psychological distress, learning
motivation, and resilience, while bi-weekly SMS text-based journaling was found to
significantly improve learning motivation. This information indicates that journaling is an
effective and practical intervention for college students, increasing the accessibility of
treatment for college populations.
A strength of this study is the longitudinal and experimental study design. This
structure allows a degree of causality to be inferred. This, in turn, provides helpful
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information about the impact of journaling on psychological distress, sleep quality, and
learning motivation. Additionally, including the control variables of resilience and
hardiness adds information to the literature concerning other factors contributing to
college students’ maladaptation. Results indicated that when controlled for by resilience,
significant change took place over time for scores of psychological distress, sleep, and
learning motivation. Furthermore, participants in the traditional journaling group scored
significantly higher than participants in the bi-weekly SMS text-based journaling group
on learning motivation, overtime, when controlling for resilience. In other words, college
students high in baseline resilience may benefit significantly more in learning motivation
when engaged in traditional journaling then those engaged in bi-weekly SMS text-based
journaling over time. Meanwhile, when controlled for by hardiness, significant patterns
of change over time were found for scores of learning motivation only, with the
traditional journaling group scoring significantly higher than the bi-weekly SMS textbased journaling group on learning motivation overtime when controlling for hardiness.
In other words, college students engaged in traditional journaling are significantly more
likely to benefit in learning motivation then those engaged in bi-weekly SMS text-based
journaling, over time above and beyond the effects that could be attributed to baseline
hardiness. These results suggest that baseline hardiness may contribute to the benefits of
journaling, meaning this aspect of students’ lives could potentially be a source of
intervention as well. This information can help to inform clinicians in college counseling
centers to work towards building resiliency factors with this population. Specifically,
resiliency training may be an option for implementation. Richardson and Waite (2002)
note that resilience is a “self-righting force within everyone that drives him/her to pursue
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self-actualization, altruism, wisdom, and harmony with a spiritual source of strength”
(p.1). This means that the trait of resiliency, and thus hardiness is within everyone’s
reach.
Limitations and Suggestions for Future Research
This study is not without limitations. All participants were recruited from a single
southeastern public university in the United States. Therefore, findings may not
generalize to all college students, and even further, findings may not generalize to other
populations. Follow-up studies with more diverse samples should be conducted to
determine if the findings are generalizable. Another limitation of this study is that selfreport measures were utilized. Future studies may consider using clinical interviews to
obtain information.
It is important to note that poor internal consistency may have hurt the results of
the present study. The present measures of pre-intervention and post-intervention
psychological distress, sleep quality, academic motivation, and resilience all displayed
internal consistency ranging from acceptable to good. However, the measures of preintervention and post-intervention hardiness displayed poor internal consistency. Due to
the poor internal consistency of the present study’s measure of hardiness, it appears that
there are items which are not correlating well with each other, and thus, may not be
measuring the construct of hardiness. This may be due to the hardiness scale being a short
scale of only 15 questions. Research indicates that short versions of scales inevitably
exhibit lower internal consistency (Nunnally & Bernstein, 1994), because “the reliability
of a scale is proportional to its length” (Streiner, 2003). However, DeVellis (1991) notes
that while alphas of .60 are not desirable, they are not unacceptable.
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Another major limitation to this study is threat to internal validity. Although we
attempted to recruit ample participants, only the minimum number of required
participants were able to be analyzed. Unfortunately, due to experimental mortality and
low intervention compliance, the overall sample size was not as large as would have been
preferred. Additionally, due to these problems, statistics on the six-week follow-up data
could not be run. It would be interesting to run further analyses to find any similarities
between participants who chose to complete the study and those who chose to drop out.
For instance, individuals assigned to certain groups may have dropped out due to
inconvenience, which may have skewed the current results. Further, participants may
have dropped out due to course demands, depending on college major, academic
classification, or current GPA.
An additional limitation is that due to the use of convenience sampling, the
sample was not randomly selected. This may have impacted the internal validity of the
study. For instance, students with specific characteristics may have trended in
participation (i.e., only students who are experiencing high levels of symptoms or,
conversely, very low levels, or students striving for extra credit). This may have resulted
in low variability in the scores. It may be interesting to use effort as a moderator variable
in future studies.
Another limitation concerns intervention. The intervention relied on participant
self-report and responsibility. During the intervention, participants had the responsibility
to complete surveys and journal entries as they received prompts to do so. However,
many participants failed to answer survey questions or left blank journal entries. Further,
many students failed to complete journal entries all together, but took the time to
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complete the post-intervention survey. These attempts at partial participation may have
been in effort to reach the final page which served as proof of participation for class extra
credit. As a result, the variability of engagement in journaling may have influenced the
outcomes. Due to this, it is difficult to flesh out whether results were due to the
intervention. Future studies may want to employ a more structured intervention to ensure
participants are truly engaged in the activity and do not drop out over time.
Lastly, the present study used all self-report measures and contained one measure
per variable. This methodology threatened construct validity, specifically self-report bias
and mono-method bias (i.e., when only a single method of measurement is used). Only
having one measure of each variable may have biased what was truly being measured.
All these biases may have threatened the internal validity of the present study.
In summary, this study found that females had significantly higher levels of
baseline psychological distress, and males reported significantly poorer baseline sleep
quality and significantly higher baseline hardiness. Further, results indicated significant
differences for all participants in psychological distress and learning motivation over
time, with all participants experiencing benefit on these variables, except control group
participants experiencing poorer sleep over time. With regard to hypotheses testing,
college students engaged in traditional journaling saw significant improvements in
psychological distress and learning motivation and students engaged in daily SMS textbased journaling saw significant improvements in learning motivation. Furthermore,
participants engaged in traditional journaling saw significant improvement in learning
motivation above and beyond the control group receiving no intervention and the biweekly text message group. Further, no significant group differences were found between

106
students engaged in daily SMS text-based journaling and bi-weekly SMS text-based
journaling. Lastly, when resilience was controlled for, scores on psychological distress
and learning motivation significantly changed over time, with the traditional journaling
group scoring significantly higher than the bi-weekly SMS text-based journaling group
on learning motivation overtime. Additionally, when controlling for hardiness, scores on
learning motivation changed significantly over time, with traditional journalers scoring
significantly higher than bi-weekly SMS text-based journalers over time on learning
motivation.
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1. What is your age?
2. What is your sex?

(__) Male

(__) Female

(__) Transgender

3. Please mark the ethnicity with which you most closely identify.
(__) American Indian/Alaskan Native
(__) Black/African American
(__) Native Hawaiian/Pacific Islander
(__) Asian/Asian American
(__) Hispanic/Latino
(__) White/Caucasian
(__) Biracial/Multiracial
(__) Other
4. What is your current relationship status?
(__) Single
(__) Dating
(__) Married
(__) Partnered
(__) Divorced
(__) Separated
(__) Widowed
(__) Other
5. What is your current annual household income?
(__) 0-$20,000
(__) $20,001-35,000
(__) $35,001-55,000
(__) $55,001-75,000
(__) $75,001-100,000
(__) $100,001-150,000
(__) $150,001 or above
6. Please indicate your academic classification.
(__) Freshman
(__) Sophomore
(__) Master’s student (__) Doctoral student

(__) Junior
(__) Senior
(__) Other _______________

7. Within what college is your major currently housed at the university?
(__) Education
(__) Business
(__) Engineering and Science
(__) Liberal Arts
(__) Applied and Natural Sciences
8. What is your current GPA? ________
9. How often do you use your cell phone each day? (texting, surfing the Internet,
apps, etc.)
(__) Once per day
(__) 2-3 times per day
(__) 3-5 times per day
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(__) Once per hour
(__) 2-3 times per hour
(__) 5-10 times per hour
(__) 10-20 times per hour
(__) More than 20 times per hour

(__) 3-5 times per hour
(__) Less than once per day

10. After a stressful situation, how are you most likely to contact a friend or family
member to talk about it?
(__) Telephone
(__) Text Message
(__) In person
(__) Email
(__) Letter
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The General Health Questionnaire (GHQ-28; Goldberg & Williams, 1988)
Please read carefully:
We should like to know if you have had any medical complaints, and how your health
has been in general, over the past few weeks. Please answer ALL the questions on the
following pages simply by underlining the answer which you think most nearly applies to
you. Remember that we want to know about present and recent complaints, not those that
you had in the past.
It is important that you try to answer ALL the questions. Thank you very much for your
cooperation.
Have you recently:
1. Been feeling perfectly well and in good
health?

Better than
usual

Same as
usual

Worse than
usual

Much worse
than usual

2. Been feeling in need of a good tonic?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

3. Been feeling run down and out of sorts?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

4. Felt that you are ill?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

6. Been getting a feeling of tightness or
pressure in your head?
7. Been having hot or cold spells?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

8. Lost much sleep over worry?

Not at all

No more
than usual
No more
than usual
No more
than usual

Rather more
than usual
Rather more
than usual
Rather more
than usual

Much more
than usual
Much more
than usual
Much more
than usual

5. Been getting any pains in your head?

9. Had difficulty staying asleep?

Not at all

10. Felt constantly under strain?

Not at all

11. Been getting edgy and bad-tempered?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

12. Been getting scared or panicky for no
good reason?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

14. Been feeling nervous and uptight all the
time?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

15. Been managing to keep yourself busy
and occupied?

More so
than usual

Same as
usual

Rather less
than usual

Much less
than usual

13. Found everything getting on top of you?
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16. Been taking longer over the things you
do?

Quicker
than usual

Same as
usual

Longer than
usual

Much longer
than usual

17. Felt on the whole you were doing things
well?

Better than
usual

About the
same

Less well
than usual

Much less
well

More
satisfied

About
same as
usual

Less
satisfied than
usual

Much less
satisfied

19. Felt that you are playing a useful part in
things?

More so
than usual

Same as
usual

Less useful
than usual

Much less
useful

20. Felt capable of making decisions about
things?

More so
than usual

Same as
usual

Less so than
usual

Much less
capable

21. Been able to enjoy your normal day-today activities?

More so
than usual

Same as
usual

Less so than
usual

Much less
than usual

22. Been thinking of yourself as a worthless
person?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

23. Felt that life is entirely hopeless?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

24. Felt that life isn't worth living?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

25. Thought of the possibility that you might
do away with yourself.

Definitely
not

I don’t
think so

Has crossed
my mind

Definitely
have

26. Found at times you couldn't do anything
because your nerves were too bad?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

27. Found yourself wishing you were dead
and away from it all?

Not at all

No more
than usual

Rather more
than usual

Much more
than usual

28. Found that the idea of taking your own
life kept coming into your mind?

Definitely
not

I don’t
think so

Has crossed
my mind

Definitely
has

18. Been satisfied with the way you've
carried out your task?
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Adult Sleep-Wake Scale (ADSWS; Fortunato, LeBourgeois, & Harsh, 2008)
Using the choices below, circle how often the following things have happened during the
past week.
Never - has not happened
Once in a while - happened 20% of the time
Sometimes - happened 40% of the time
Quite Often - happened 60% of the time
Frequently, if not always - happened 80% of the time
Always - happened 100% o f the time
Questions 1 - 5 are only about you Going to Bed at bedtime.
When it is time to go to bed ...
1.)... I want to stay up and do other things (for example: read, work, or watch TV).
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

In general...
2.) ...I have to make myself go to bed.
1-Never

2-Once in a while

3-Sometimes

3.) ... It is very hard for me to go to bed on time.
1-Never

2-Once in a while

3-Sometimes

4.) ... I “put off” or delay going to bed.
1-Never

2-Once in a while

3-Sometimes

5.) How long do you usually “put off” or delay going to bed?
(1) < 15 min

(2) 15-30 min

(3) 30-45 min

(4) 45-60 min

(5) 60-90 min

(6) >90 min

Remember: Think about the past week.
Questions 6 - 10 are only about you falling asleep after “lights out.”
When I’m in bed and it is time to fall asleep...
6.) ... I am not sleepy.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

7.) ... I am unable to settle down.
1-Never

2-Once in a while

3-Sometimes

In general...
8.) ...I try to make myself go to sleep.
1-Never

2-Once in a while

9.) ... I fall asleep quickly.
1-Never

2-Once in a while

10.) How long does it usually take you to fall asleep after “lights out”?
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(1) < 15 min

(2) 15-30 min

(3) 30-45 min

(4) 45-60 min

(5) 60-90 min

(6) >90 min

Questions 11 - 15 are only about how you Sleep during the night (someone else could
have told you these things).
After 1 fall asleep, during the night...
11.)... I toss and turn in bed.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

5-Frequently, if not always

6-Always

12.) ...I am very restless.
1-Never

2-Once in a while

13.) ...I awaken more than once.
1-Never

2-Once in a while

3-Sometimes

In general...
14.) ...I sleep without arousals or awakenings.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

15.) How often do you usually wake up during the night?
(1) Never

(2) Once

(3) Twice

(4) 3 times

(5) 4 times

(6) More than 4 times

Remember: Think about the past week.
Questions 1 6 - 2 0 are only about you Going back to sleep after waking up during
the night.
After waking up during the night...
16.)... I have a hard time going back to sleep.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

5-Frequently, if not always

6-Always

17.) ... I drift off back to sleep
1-Never

2-Once in a while

3-Sometimes

18.)... I am calm and relaxed.
1-Never

2-Once in a while

3-Sometimes

19.) ...I roll over and go right back to sleep.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

20.) How long does it usually take you to go back to sleep after waking during the night?
(1) < 5 min

(2) 5-10 min

(3) 10-15 min

(4) 15-20 min

(5) 20-30 min

(6) >30 min

Questions 21-25 are only about you Waking Up in the morning.
In the morning, I wake up...
21.)...and feel ready to get up for the day.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always
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22.) ...rested and alert.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

4-Quite Often

5-Frequently, if not always

6-Always

5-Frequently, if not always

6-Always

23.) ...and just can’t get going.
1-Never

2-Once in a while

3-Sometimes

Always In general...
24.) ...I am slow -to-start in the morning.
1-Never

2-Once in a while

3-Sometimes

25.) ...I find it difficult to get out o f bed in the morning.
1-Never

2-Once in a while

3-Sometimes

4-Quite Often
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Academic Motivation Scale College Version (AMS-C 28; Vallerand et al., 1992)
Directions: Using the scale below, indicate to what extent each of the following items
presently corresponds to one of the reasons why you go to college.
1
Does not
correspond at
all

2
Corresponds a
little

3

4

5

Corresponds
moderately

6

Corresponds a lot

7
Corresponds
exactly

1. Because with only a high-school degree I would
not find a high-paying job later on.

1

2

3

4

5

6

7

2. Because I experience pleasure and satisfaction
while learning new things.

1

2

3

4

5

6

7

3. Because I think that a college education will help
me better prepare for the career I have chosen.

1

2

3

4

5

6

7

4. For the intense feelings I experience when I am
communicating my own ideas to others.

1

2

3

4

5

6

7

5. Honestly, I don't know; I really feel that I am
wasting my time in school.

1

2

3

4

5

6

7

6. For the pleasure I experience while surpassing
myself in my studies.

1

2

3

4

5

6

7

7. To prove to myself that I am capable of
completing my college degree.

1

2

3

4

5

6

7

8. In order to obtain a more prestigious job later on.

1

2

3

4

5

6

7

9. For the pleasure I experience when I discover
new things never seen before.

1

2

3

4

5

6

7

10. Because eventually it will enable me to enter
the job market in a field that I like.

1

2

3

4

5

6

7

11. For the pleasure that I experience when I read
interesting authors.

1

2

3

4

5

6

7

12. I once had good reasons for going to college;
however, now I wonder whether I should continue.

1

2

3

4

5

6

7

13. For the pleasure that I experience while I am
surpassing myself in one of my personal
accomplishments.

1

2

3

4

5

6

7
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14. Because of the fact that when I succeed in
college I feel important.

1

2

3

4

5

6

7

15. Because I want to have "the good life" later on.

1

2

3

4

5

6

7

16. For the pleasure that I experience in broadening
my knowledge about subjects which appeal to me.

1

2

3

4

5

6

7

17. Because this will help me make a better choice
regarding my career orientation.

1

2

3

4

5

6

7

18. For the pleasure that I experience when I feel
completely absorbed by what certain authors have
written.

1

2

3

4

5

6

7

19. I can't see why I go to college and frankly,
I couldn't care less.

1

2

3

4

5

6

7

20. For the satisfaction I feel when I am in the
process of accomplishing difficult academic
activities.

1

2

3

4

5

6

7

21. To show myself that I am an intelligent person.

1

2

3

4

5

6

7

22. In order to have a better salary later on.

1

2

3

4

5

6

7

23. Because my studies allow me to continue to
learn about many things that interest me.

1

2

3

4

5

6

7

24. Because I believe that a few additional years of
education will improve my competence as a
worker.

1

2

3

4

5

6

7

25. For the "high" feeling that I experience while
reading about various interesting subjects.

1

2

3

4

5

6

7

26. I don't know; I can't understand what I am
doing in school.

1

2

3

4

5

6

7

27. Because college allows me to experience a
personal satisfaction in my quest for excellence in
my studies.

1

2

3

4

5

6

7

28. Because I want to show myself that I can
succeed in my studies.

1

2

3

4

5

6

7
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The Brief Resilience Scale (BRS; Smith et al., 2008)
Please indicate the extent to which you agree with each of the following statements by
using the following scale:
Strongly
disagree
1
1. I tend to bounce back quickly after
hard times
2. I have a hard time making it
through stressful events
3. It does not take me long to recover
from a stressful event
4. It is hard for me to snap back when
something bad happens
5. I usually come through difficult
times with little trouble
6. I tend to take a long time to get
over set-backs in my life

Disagree

Neutral

Agree

2

3

4

Strongly
agree
5
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Dispositional Resilience Scale (DRS-15; Bartone, 1995)
Instructions: Below are statements about life that people often feel differently about.
Please show how much you think each one is true. Give your own honest opinions. There
are no right or wrong answers.
Scale Items

Not at all
True
0

A Little
True
1

1. Most of my life gets spent doing things
that are meaningful.
2. By working hard you can nearly always achie
e your goals.
3. I don’t like to make changes in my
regular activities.
4. I feel that my life is somewhat empty of
meaning.
5. …..

Quite True
2

Completely
True
3

APPENDIX E
TRADITIONAL JOURNAL GROUP ADDITIONAL POST TEST
QUESTIONS
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1. How did you typically access the intervention?
(__) Laptop computer
(__) Desktop computer

(__) Cell phone

2. Do you feel that you benefitted from this intervention?
(__) Yes
(__) No
3. Did you find this intervention to be annoying or bothersome?
(__) Yes
(__) No
4. What did you like MOST about this intervention?
(__) Ease
(__) Time
(__) Technological aspect
(__) Other
5. What did you like LEAST about this intervention?
(__) Difficulty
(__) Time
(__) Technological aspect
(__) Other
6. What time of day would you prefer to RECEIVE notifications?
(__) 6:00 AM – 9:00 AM
(__) 9:00 AM – 12:00 PM
(__) 12:00 PM – 3:00 PM
(__) 3:00 PM – 6:00 PM
(__) 6:00 PM – 9:00 PM
(__) 9:00 PM – 12:00 AM
(__) 12:00 AM – 3:00 AM
(__) 3:00 AM – 6:00 AM
7. What time of day would you prefer to REPLY to notifications?
(__) 6:00 AM – 9:00 AM
(__) 9:00 AM – 12:00 PM
(__) 12:00 PM – 3:00 PM
(__) 3:00 PM – 6:00 PM
(__) 6:00 PM – 9:00 PM
(__) 9:00 PM – 12:00 AM
(__) 12:00 AM – 3:00 AM
(__) 3:00 AM – 6:00 AM
8. Given the option how likely would you continue with this intervention or an
intervention similar?
(__) Not at all likely (__) Somewhat likely (__) Very likely
(__) Extremely likely

APPENDIX F
SMS TEXT-BASED GROUPS ADDITIONAL POST TEST
QUESTIONS
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1. Do you feel that you benefitted from this intervention?
(__) Yes
(__) No
2. Did you find this intervention to be annoying or bothersome?
(__) Yes
(__) No
3. What did you like MOST about this intervention?
(__) Ease
(__) Time
(__) Technological aspect
(__) Other
4. What did you like LEAST about this intervention?
(__) Difficulty
(__) Time
(__) Technological aspect
(__) Other
5. What time of day would you prefer to RECEIVE notifications?
(__) 6:00 AM – 9:00 AM
(__) 9:00 AM – 12:00 PM
(__) 12:00 PM – 3:00 PM
(__) 3:00 PM – 6:00 PM
(__) 6:00 PM – 9:00 PM
(__) 9:00 PM – 12:00 AM
(__) 12:00 AM – 3:00 AM
(__) 3:00 AM – 6:00 AM
6. What time of day would you prefer to REPLY to notifications?
(__) 6:00 AM – 9:00 AM
(__) 9:00 AM – 12:00 PM
(__) 12:00 PM – 3:00 PM
(__) 3:00 PM – 6:00 PM
(__) 6:00 PM – 9:00 PM
(__) 9:00 PM – 12:00 AM
(__) 12:00 AM – 3:00 AM
(__) 3:00 AM – 6:00 AM
7. Given the option how likely would you continue with this intervention or an
intervention similar?
(__) Not at all likely (__) Somewhat likely (__) Very likely
(__) Extremely likely
8. Did you use a smart-watch device during this intervention?
(__) Never
(__) Some of the time
(__) Most of the time

(__) All of the time

